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COMPUTERS  AND  EDUCATION 


WEDNESDAY,  SEPTEMBER  28,  1983 

House  op  Representatives, 
Committee  on  Science  and  Technology, 
Subcommittee  on  Investigations  and  Oversight, 


The  subcommittee  met,  pursuant  to  call,  at  9:13  a.m.,  in  room 
2318,  Rayburn  House  Office  Building,  Hon.  Albert  Gore,  Jr.  (chair- 
man of  the  subcommittee)  presiding. 

Mr.  Gore.  The  subcommittee  will  come  to  order. 

I  would  like  to  welcome  all  of  our  witnesses  and  guests.  I  have. a 
short  opening  statement,  and  then  I  will  recognize  my  colleagues. 
Then  we  will  go  forward  with  the  first  witness. 

Over  the  past  few  years  our  Nation  has  developed  a  love  affair 
with  the  computer.  Thanks  to  the  development  of  the  microcom- 
puter, an  increasing  number  of  Americans  each  year  are  becoming 
acquainted  with  computer  technology.  Personal  computers  are  now 
appearing  in  homes  and  businesses  all  over  the  country,  and  new 
applications  for  the  technology  are  being  discovered  every  day." 
.  As  our  country  has  gradually  become  more  familiar  with  the  use 
of  computers  in  general,  attention  has  now  been  focused  on  the 
role  that  computer  technology  can  play  in  educating  our  children. 
In  increasing  numbers,  elementary  and  secondary  schools,  colleges 
and  universities  are  making  an  effort  to  integrate  computers  into 
their  educational  programs. 

Computers  are  important  in  the  educational  process  for  two  rea- 
sons. First,  the  nature  of  our  future  economy  dictates  that  our  citi- 
zenry be  familiar  with  computer  technology.  In  the  years  ahead, 
the  number  of  jobs  for  computer  programers  and  technicians  is 
going  to  grow  exponentially,  and  the  demand  for  people  to  fill 
these  jobs  will  naturally  be  great  Additionally,  computer  technol- 
ogy will  influence  and  affect  almost  every  aspect  of  our  economy. 
Our  individual  economic  survival  will  depend  on  how  well  we  un- 
derstand that  technology  and  its  potential. 

Second,  computers  have  the  potential  to  tremendously  enhance 
the  quality  of  education  in  this  country.  Not  only  can  computers  be 
used  to  teach  basics  in  math  and  science;  they  can  be  used  for 
other  subjects  as  well  and  can  enable  students  to  learn  more  rapid- 
ly. 

To  realize  the  benefits  of  the  technology,  however,  our  education- 
al institutions  must  be  equipped  to  utilize  it  properly.  Teachers 
must  be  trained  to  teach  with  computers.  Curriculums  must  be  de- 
signed to  take  advantage  of  the  technology's  capabilities.  Adequate 
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courseware  must  bo  uvull^e.  And  all  students  must  have  fair 
access  to  the  technology. 

Unfortunately,  although  educator^  are  rapidly  acquiring  comput- 
er equipment  for  their  classrooms,  few  schools  are  really  prepared 
to  use  it.  As  recent  studies  by  the  National  Science  Board,  the  Car- 
negie Foundation  for  the  Advancement  of  Teaching,  the  Congres- 
sional Office  of  Technology  Assessment,  and  others  have  shown, 
our  schools  are  being  swept  up  in  this  tidal  wave  of  technology 
without  any  idea  of  how  to  make  wise  use  of  it.  Many  teachers  are 
not  trained  either  to  use  computers  or  to  teach  with  them,  and 
many  courses  that  use  computers  use  them  in  unproductive,  some- 
times even  counterproductive  ways.  The  author  of  the  Carnegie 
report  declared,  in  fact,  that  our  schools  have  taken  a  buy  now,  pay 
later  approach  to  computers. 

Moreover,  serious  disparities  are  beginning  to  appear  in  access  to 
computers  between  economically  advantaged  and  disadvantaged 
students.  A  National  Science  Foundation  study  recently  found  that 
wealthy  schools  are  four  times  as  likely  to  have  computers  than 
poor  schools.  These  findings  are,  of  course,  disturbing. 

Can  computers  really  enhance  the  quality  of  education  in  this 
country,  and  can  we  take  advantage  of  their  educational  potential? 
Of  course,  most  of  us  believe  the  answer  to  these  questions  is  yes. 
The  issue  is  how  do  we  insure  that  the  desired  result  is  achieved. 

That's  really  the  purpose  of  this  hearing.  Over  the  next  2  days 
we  will  examine  the  questions  that  have  arisen  as  our  educational 
institutions  have  sought  to  bring  computers  into^he  classroom.  We 
will  consider  both  the  impact  that  the  technoldgy  has  already  had 
on  our  schools  and  the  ways  in  which  the  technology  will  affect 
them  in  the  future.  And  we  will  explore  solutions  to  the  problems 
that  exist. 

Today  the  subcommittee  will  focus  on  the  major  policy  questions 
that  face  educators  and  decisionmakers  in  addressing  the  role  of 
computer  technology  in  education.  We  will  also  review  the  efforts 
of  several  universities  £o  integrate  computers  into  their  programs ,~ 
Tomorrow,  the  subcommittee  will  review  the  experiences  of  States 
and  local  school  districts  in  developing  and  implementing  comput- 
er-based instructional  programs.  We  will  also  hear  testimony  from 
several  national  organizations  concerned  with  American  education. 

Now,  before  proceeding,  I  would  like  to  recognize  our  ranking  mi- 
nority member,  Joe  Skeen, 

Mr.  Skeen.  Thank  you,  Mr.  Chairman. 

I  think  before  we  begin  that  it  might  be  useful  if  we  go  back  a 
step  first  and  look  at  some  of  the  issues  that  were  raised  when  the 
.  earliest  electronic  calculators  appeared  in  the  sixties.  If  you  recall, 
teachers  and  educationalists  argued  ferociously  at  that  time 
against  handing  such  gadgetry  over  to  school  pupils*  on  the  grounds 
that  they  would  destroy  numeracy  and  make  youngsters  into  illit- 
erates unable  to  manipulate  figures  or  develop  the  basic  skills  of 
mathematics.  Against  this  viewpoint,  other  voices  pleaded  that  sili- 
con-chip calculators  would  actually  encourage  student-  to  under- 
stand numbers,  quantities,  and  mathematical  functions. 

A  decade  later,  I  believe  it  is  quite  clear  that  the  enthusiasts 
were  correct.  The  use  of  calculators — assuming  it  is  intelligent 
rather  than  blind  use—does  help  children  to  familiarize  themselves 
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with  tho  mtturu  of  arithmetical  and  algebraic  processes,  Tho  very 
simplicity  of  a  pocket  keyboard  and  tho  speed  with  which  it  can  bo 
employed  to  repeat,  check,  and  cross-check  calculations  rnnkoH  it  a 
powerful  luo\  for  Ihv  promotion  of  basic  mathematics  skills, 

Mr.  Chairman,  we  (ace  a  similar  situation  in  tho  l!)8()'s.  While 
many  teachers  and  educationalists  believe  tho  rapid  introduction  of 
computers  and  othor  information  technologies  promiso  to  promote 
and  improve  the  quality  of  education  in  America,  many  others 
have  anxieties  about  what  this  may  mean  I  jr  such  basic  skills  as 
writing  and  mastory  of  the  English  language,  And  still  others  are 
justifiably  concerned  about  tho  equality  of  access  to  computers  by 
different  socio-economic  groups  in  this  country. 

The  rjoint  is,  Mr.  Chairman,  in  every  case  we  can  discern  two 
sides  of  the  balance  sheet  when  discussing  the  roles  of  computer 
technology  in  our  Nation's  schools.  I  feel  strongly  that  most  of 
these  concerns  are  manageable  given  their  proper  understanding 
and  with  the  right  direction.  A  decade  from  now,  I  am  hopeful  we 
can  look  back  and  find  that  today's  enthusiasts  were  correct  in 
their  assumptions  about  the  proper  role  for  computers  in  educa- 
tion. In  that  regard,  I  want  to  commend  you  for  calling  these  hear- 
ings, and  I  look  forward  to  a  lively  discussion  of  these  issues,  on  a 
very  topical  issue  of  today. 

Mr.  Gouk.  Thank  you  very  much. 

I  believe  Congressman  Reid  has.an  opening  statement, 

Mr.  Reid.  I  wish  to  thank  you,  Mr,  Chairman,  for  calling  these 
hearings  on  computers  and  education. 

I  believe  that  all  of  us  recognizv  '-.he  tremendous  impact  comput- 
er technology  has  made  in  all  of  our  lives.  Perhaps  the  most  impor- 
tant characteristic  of  this  computer  revolution  is  the  speed  in 
which  it  has  permentoci'  our  society.  However,  the  very  speed  of  this"" 
transfer  of  technology,  especially  within  our  Nations  schools,  has 
asked  a  serious  question:  Is  man  in  charge  of  this  revolution  and  in 
control  of  its  direction  and  purpose,  or  are  we  simply  following  a 
tide  of  change  within  our  society  -over  which  we  have  little  control? 

I  look  forward  \a  the  next  2  dny^  tr  Lhe  testimony  being  a  critical 
analysis  of  equity  of  access,  fin^  'ivy,  te^'^ur  training,  curriculum 
development,  and  classroom  utih7  tion  of  computer  technology.  My 
congressional  district  encompass;  the  20th  largest  school  district 
in  the  Nation.  UL»i%r  Fedcra*  olock  grant  moneys,  this  district  has 
developed  computer  classes  in  ev<  ry  junior  high  school  and  in  the 
ninth  grade  in  every  school.  Currently,  the  Clark  County  School 
District  is  evaluating  student  teacher,  and  equipment  needs  and 
developing  a  kindergarten-through-12  curriculum  for  the  entire 
school  district. 

I  wish  to  thank  these  distinguished  witnesses  for  agreeing  to 
appear  before  this  committee.  I  hope  that  they  can  provide  insight 
on  the  impact  computer  technology  has  on  our  Nation's  schools, 
the  problems  inherent  in  properly  utilizing  this  new  technology, 
and  provide  recommendations  that  will  enhance  the  quality  of  edu- 
cation nn  America  for  all  of  our  students.  I  look  forward  to  ^light- 
ened dialog  or  these  important  issues. 

Mr.  Gore.  Thank  you. 

Congresswdmain  Claudine  Schneider. 

Mrs,  Schneider.  Thank  you,  Mr.  Chairman. 
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I  would  like  (o  thank  you  for  holding  those  hearings  today,  Once 
again,  It  shows  your  onlightonod  leadership  in  addressing  bcwo  of 
tho  different  issues  that  are  coming  bolbro  us  In  a  very  rapid  lash* 
ion, 

Tho  panelists  who  havo  agreed  to  tostlfy  tbta  morning  will  no 
doubt  roproHont  many  of  tbo  major  institutions  that  aro  pnrtcipat- 
ing  in  this  ontivo  national  dobatu  over  computer  utilization,  Wo 
havo  tho  Federal  Clovornment;  wa  havo  tho  States  and  localities, 
universities,  and  primary  and  secondary  achools,  Their  various  rec- 
ommendations will  be  oxtromoly  holpful  In  assisting  uh  to  deter- 
mine what  typo  of  policy  wo  need  to  dovolop  in  order  to  facilitate 
the  best  and  the  moat  equitable  use  of  computers  in  tho  Nation  a 
schools, 

I  think  it  is  interesting,  just  in  my  little  State  of  Rhode  Island, 
the  seven  largest  school  systems  within  my  district  have  made 
major  purchases  of  computer  hardware  over  the  last  3  years.  For 
example,  in  the  town  ol  Narragansett,  it  is  now  required  that  all 
eighth  graders  have  computer  literacy.  In  the  town  of  Coventry, 
computer  instruction  is  also  available  for  children  of  kindergarten 
ago.  In  Providence,  an  entire  high  school  auditorium  has  been  con- 
verted into  a  computer  demonstration  and  simulation  center.  I 
think  that  the  Rhode  Island  experience  pretty  clearly  mirrors  what 
is  happening  across  the  country,  which  is  an  explosion  in  the  use  of 
computers  at  the  elementary,  secondary,  and  university  levels. 

There  are  right  now  500,000.  microcomputers  in  U,S,  public 
schools,  and  this  number,  it  has  been  predicted,  will  surge  to  2  mil- 
lion by  the  year  1988,  Some  of  the  panelists  that  we  will  be  hearing 
from  today  I  understand  will  be  decrying  this  explosion  as  a  threat 
to  our  schools  and  a  threat  to  education,  I  share  the  opinion,  how-, 
ever,  of  many  educators  that  this  boom  in  computer  use,  if  well 
managed,  can  represent  an  opportunity  to  substantially  improve 
both  the  quality  and  the  levels  of  education  in  this  country. 

Like  all  societal  developments,  there  is  potential  for  great  abuse 
and  waste,  but  also,  if  the  use  of  computers  is  developed  properly, 
then  we  can  certainly  expect  great  benefits. 

Educators  have  already  succeeded  in  identifyng  several  potential 
trouble  spots.  First,  there  now  exists  a  severe  shortage  of  qualified 
computer  instructors.  In  these  hearings,  we  will  also  be  talking 
about  how  many  of  the  schools  are  discovering  that  computers  do 
not  necessarily  fit  in  with  their  traditional  academic  curriculum. 
Adjustments  in  curriculum  no  doubt  will  have  to  be  made  to  insure 
that  students  don't  merely  learn  how  to  use  computers,  but  that 
the  computers  themselves  are  being  utilized  for  teaching  basic 
skills,  such  as  reading  or  arithmetic. 

Another  concern  which  needs  to  be  addressed  is  the  whole  issue 
of  computer  equity.  The  existing  research  has  well  documented  .the 
growing  gap  in  computer  instruction  and  availability  between  the 
~  ffcfrirnd  the  poorrEarlier  this  year,  the  National  Science  Founda- 
tion put  forward  a  rather  startling— some  rather  startling  figures- 
saying  that  youngsters  in  the  12,000  most  affluent  schools  are  4 
times  more  likely  to  have  access  to  computers  than  students  in  the 
12,000  least  affluent  schools.  Futurist  Alvin  Toffler  has  warned 
that  "kids  who  know  how  to  use  computers  will  have  an  edge  over 
those  who  don't,  and  this  means  that,  unless  conscious  steps  are 
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lukon,  white  middlo  Hnmi  children  will  whirl,  oneo  mora,  with  an 
udgo  thnt  the  Iohh  affluent  lack,"  Ho  inmirlng  equity  in  computur 
nm%sHibilily  certainly  needs  to  ho  a  high  priority.  And  how  wo  ac- 
complish that,  hopefully  wo  will  have  Homo  answers  from  tho  pan- 
oHhIh  today,  Itut  some  suggestions  havo  hoon  inado  that  perhaps  wo 
solve  that  problem  through  creative  taxes  or  perhaps  through 
direct  lAnloral  subsidies.  Hut  oaoh  of  t  hose  problem**  wo  havo  no  niv 
HworH  for  now,  Wo  aro  looking  for  those  answers, 

ihiHt  aw  important,  I  think  wo  havo  to  evaluate  I  ho  quoHtion  of 
what  exactly  to  expect  from  computers  in  educating  our  children 
aad  how  computers  can  best  help  nil  of  us  to  adapt  to  our  changing 
world  economy,  Thuro  is  no  question  but  that  computers  havo 
changed  tho  traditional  definition  of  literacy,  Although  low  of  our 
children  may  .someday  work  as  computer  programed,  all  of  our 
children,  and  many  of  us  as  adults,  will  interact  every  day  with 
computers  of  Home  typo,  Educators  at  all  levels  deserve  much  ap- 
plause for  tho  work  that  has  already  been  done  in  integrating  com- 
"**pi^erN  into  our  educational  systems,  and  Congress  now  must  take 
that  opportunity  to  examine  tho  potential  for  computers  in  educa- 
tion, tho  weaknesses  that  now  exist,  and  the  role  which  the  Federal 
Government  can  play  in  correcting  these  weaknesses.  This  task  is 
osontial  if  we  are  to  prevent  a  waste  of  human,  monetary,  and 
technological  resources.  \ 

I  once  again  commend  my  chairman  for  assisting  us  in  pulling 
together  the  valuable  human  resources  that  we  have  gathered  for 
these  hearings,  and  I  am  hopeful  that  we  will  come  to  some  solu- 
tions very  soon. 

Thank  you. 

Mr.  Gohe.  Thank  you  very  much. 

Congressman  Volkmer  does  not  have  a  statement.  Congressman 
Nelson,  who  wanted  to  be  here  and  may  be  able  to  attend  later, 
has  a  statement,  and,  without  objection,  we  will  include  that  for 
the  record. 

[The  opening  statement  of  Hon.  Bill  Nelson  follows;] . 


TKmftKY  SUVXWM1TTCU  CN  1NVIISTICATICNS  /WCWUSIC1IT,  MiPTOI«R  38,  1 983 
Thank  you,  Mr,  Qialnmn,  (or  the  opportunity  to  join  you  awl  the 

SnbcmmlUee  for  this  very  Important  hearing* 

I  comwmd  you  for  focusing  congress I  mutl  attention  on  a  nutter  wti I rh  hni 

been  the  *ub)ect  of  ny  extended  personal  effort*  -*  the  computer* 

Understanding  your  hearing  are  to  review  the  status  of  the  computer  In 

our  educational  syston,  let  nie  share  with  you  my  own  experience  with  the 

machine. 

1  ito  getting  an  education  myself  In  the  use  of  a  computer.   On  my  desk  li 
a  cathode  ray  tube,  OXT  for  short,  which  Is  connected  to  a  powerful 
minicomputer  In  our  office,   wo  have  W  K  of  core  memory  and  60  megabytes  of 
disk  memory,  a  tape  drive  for  backups,  and  an  emergency  power  supply,  From 
the  receptionist  to  the  adnlnlstrat Ivo  assistant,  the  computer  Is  a  dally 
working  tool  in  my  Washington  office,    we  have  also  connected  our  district 
offices  with  our  In-house  computer,  so  the  Florida  staff  members  are  able  to 
handle  correspondence  and  casework  through  the  computer.    They  direct  the 
campt :er  to  produce  letters,  either  from  standards  letters  or  from  the 
keyboard,  and  these  ccme  out  In  Washington  In  the  dally  strean  of  the  letters 
that  makes  up  a  substantial  part  of  a  congressional  office's  dally  work.  The 
computer  system  also  handles  messages  and  memoranda  back-and- forth,  and  allows 
us  to  create  and  modify  documents  In  Washington  or  Florida. 

This  experience  has  provided  me  with  a  great  appreciation  for  the 
usefulness  of  this  electronic  tool  and  a  better  understanding  of  the  potential 
for  more  efficient  and  effective  use  of  time  with  the  assistance  of  a 
computer's  speed. 
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an  trying  to  «Tph«ii*«  that  (mill larity  with  cnmputer*  U  Pecaning  the  crttimn 
experience  pf  tens  of  millions  of  working  American*!   And  where  people  work 
dally  with  a  powerful  tpol  *uch  as  a  cnoputer>  there  will  be  those  who  go  far 
Iwyoni!  normal  <lay-» to-<lay  use  to  overstep  the  houndan^  between  legitimate  and 
criminal  uftV,  of  the*e  powerful  devices, 

h  |i  estimated  that  there  are  more  than  2  million  carputer  operator*! 
progr«in*r*i  and  technicians  In  the  country •   And  I  think  this  figure  li  far 
too  low,    It  calculate*  primarily  thoie  who  have  a  good  deal  of  training  In 
cnrpuler  |>rogr«unlnK  and  operation)  rather  than  the  general  use  that  U  now 
becoming  the  nonn  for  business  and  government  offices, 

The  federal  government  uses  more  than  15,000  computer* i    Some  56,000 
large  general  purpose  computers  and  213,000  smaller  business  computers  are 
utilized  in  the  private  sector.   Approximately  370,000  minicomputer*  and  2%H 
desktop  cwputerare  also  in  use  throughout  our  society. 

These  computers  will  increasingly  be  interfacing  with  the  data-banks  of 
imjor  institutions  —  banks,  to  direct  the  transfer  of  funds  among  customer 
accounts |  department  stores,  to  order  merchandlsei  TV  polling  operations,  to 
get  instant  public  reaction  to  public  events]  and  many,  many  more. 

We  need  a  national  statute  to  defend  computers  from  unauthorized  entry, 
to  protect  the  developing  electronic  funds  transfer  system,  to  preserve  the 
integrity  of  the  Federal  Reserve  and  to  safeguard  business  computers  In  a 
world  where  a  computer  terminal  may  be  on  every  desk  In  every  hare. 

Therefore,  1  have  introduced  The  Federal  Computer  Systems  Protection  Act 
of  1983  to  make  crime  by  computer  a  specific  federal  offense.    H.R.  1092  would 
make  it  Illegal  to  tamper  with  computers  of  the  federal  government,  the 
computers  of  financial  ins 1 1  tut  ions* guaranteed  by  the  federal  government  and 
computers  operating  in  interstate  ccnmerce  or  using  a  facility  thereof. 

Prosecutors  are  currently  unable  to  make  effective  cases  against  computer 
criminals  because  the  40  or  so  federal  laws  that  could  be  applied  were 
designed  originally  to  control  other  kinds  of  criminal  activity. 
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W  bill  provide?  statutory  penalties  against  tt,i, whoever  useSi  or 
attempts  to  use,  a  Cfltputsr  with  intent  to  execute  a  scheme  orartiflce  to 
defraud,  or  to  obtain  property  by  false  or  fraudulent  pretenses, 
representations,  or  promises,  or  to  enfoeiale,  steal,  or  hnowingly  convert  to 
his  use  or  the  \m  of  another* n"   It  provides  fines  amnunting  to  twice  the 
value  of  the  gain  Iron  the  offense,  $90,000,  whichever  is  higher,  or 
liipriionmnt  up  to  five  years,  or  both»  Also  contained  is  a  measure  to 
protect  designated  cmputer  systnra  frcm  dmwge  and  terrol^n  from  unauthorised 
users. 

Nto  currently  have  103  cosponsors  on  H.R.  10^2,  and  ChaJnrcn  Don  Edwards, 
of  the  Judiciary  SubccnmlttM  on  Civil  and  Constitutional  Nights,  has 
©xpreised  he  Is  "Mnnly  cownltted"  to  holding  hearings  on  the  legislation  this 
fail. 

As  well  as  receiving  this  generous  support  f ran  my  coi leagues,  H.R,  1092 
has  been  endorsed  by  many  of  the  major  trade  Industry  associations.  The 
Ccmputer  Business  Equipment  Manufacturers  Association!  Arar lean  Bankers 
Association,  Data  Processing  Management  Association,  EDP  Auditors,  and  the 
African,  Society  for  'industrial  Society,  are  just  a  few  of  these  organizations 
supporting  the  bl 1 1 , 

Mr.  Chairman,  I  applaud  your  bringing  to  the  forefront  this  nation's 
increased  reliance  on  computers  -«  In  education,  as  well  as  in  government  and 
business*  ' 

I  extend  my  appreciation  to  Dr.  Bell  for  his  time  in  joining  us  today, 
and  personal ly  welcome  my  former  colleague  in  the  State  Legislature,  Senator 
Jack  Gordon,  to  Washington. 

I  look  forward  to  what  I  am  sure  will  be  excellent  testimony  today  and 
tomorrow  f rem  our  distinguished  guests. 
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Mr.  Gore.  I  am  really  pleased  at  the  lineup  of  witnesses  that  we 
have  for  these  2  days1  worth  of  hearings.  We  have  the  leading  ex- 
perts in  the  entire  country  on  this  subject.  There  could  be  no  better 
witness  to  lead  off  than  our  country's  Secretary  of  Education,  Dr. 
T.  H.  Bell. 

We  are  honored  to  have  you,  Dr.  Bell.  We  appreciate  your  pa- 
tience and  your  participation  here  today,  and  we  look  forward  to 
hearing  you.  Without  objection,  your  prepared  statement  will  be 
put  into  the  record.  You  are  invited  to  go  ahead  with  the  presenta- 
tion of  it.  If  you  care  to  summarize  any  of  it,  use  your  own  discre- 
tion, 

STATEMENT  OF  HON,  T.  II.  BELL,  SECRETARY  OF  EDUCATION 
Secretary  Bell.  Thank  you,  Mr.  Chairman.  I  am  pleased  to  be 


I  have  a  6-page  statement  and  I  would  prefer  to  summarize  it, 
just  highlight  it,  and  then  we  can  maximize  our  time,  I  think,  for 
questions  and  answers. 

It  sounds  a  bit  overdone,  Mr.  Chairman,  since  others  have  al- 
ready commended  you  for  holding  hearings  on  this  subject,  but  as 
far  as  American  education  is  concerned,  it's  a  very  timely  subject. 
How  to  best  utilize  computers  is  a  big  problem,  and  I  would  hope, 
just  speaking  ad  lib,  Mr.  Chairman,  that  the  committee  would 
know  that  I  would  welcome  your — at  the  conclusion  of  thise  hear- 
ings and  after  you  have  deliberated — I  would  welcome  your  recom- 
mendations to  the  Secretary  of  Education  on  what  you  think  from 
these  hearings  we  ought  to  be  doing  administratively,  so  that  we 
could  translate  into  action  administrative  matters  as  well  as  you 
looking  at  the  implications  for  legislation. 

I  believe  strongly  that  computers  do  have  an  important  role  to 
play  in  our  schools.  There  are  very  few  classroom  presentations,  in 
my  opinion,  made  by  teachers  in  our  schools,  even  in  secondary 
school  subject  areas  like  history  and  mathematics  and  science,  that 
we  couldn't  improve  on  them  by  having  preprogramed  computer 
presentation.  There  is  little  learning  that  takes  place  by  students 
in  these  subjects  that  couldn't  be  assisted  by  some  computer  prac- 
tice of  some  kind.  It  may  be  that  computers  can  also  be  used  to 
reduce  what  we  have  referred  to  as  the  labor  intensiveness  of  edu- 
cation that  contributes  to  the  continually  rising  cost  and  increased 
expenditures  for  students  with  each  passing  year. 

I  just  might  digress  from  my  prepared  statement  to  say  that, 
unlike  other  industries— if  I  can  call  education  an  industry— we 
haven't  been  able  to  use  machines  to  do  our  work,  and  therefore 
increase  the  productivity  of  the  workers.  I  view  the  computer  as 
having  great  potential  for  doing  that.  I  think  it  does  hold  potential 
for  providing  relief,  for  exarhple,  from  the  heavy  paperwork  load 
that  teachers  have.  The  computer  may  provide  assistance  in  reliev- 
ing the  burdens  of  countless  hours  spent  by  teachers  in  such  things 
as  test  scoring,  correcting  student  papers,  keeping  attendance 
records,  and  other  routine  tasks. 

As  I  talk  to  teachers— and  we  have  had  our  major  report,  the 
National  Commission  on  Excellence  report,  Which  has  been  on  the 
front  page  of  the  newspapers  all  over  the  country — and  as  I  talk  to 


here. 


r 


teachers  of  English,  for  example,  they  talk  about  the  workload  that 
they  have,  and  we  complain  here  that  students  don't  write  well  An 
English  teacher  tells  you  what  a  burden  that  he  or  she  has  when 
you  assign  an  essay.  If  you  meet  150  students  in  a  secondary  school 
in  a  day,  what  an  enormous  burden  that  is  to  score  and  correct  and 
to  blue  pencil  those  essays  and  send  them  back. 

We  know  from  experimental  evidence  that  there  is  great  poten- 
tial for— with  the  word  processing  capability  of  even  inexpensive 
microcomputers — for  much  of  that  to  be  done,  and  that  burden  can 
be  taken  off  of  teachers.  So  I  emphasize  that  I  think  that  there  is  a 
lot  of  potential  in  this  area.  We  need  to  use  our  resources  to  help 
in  the  development  of  software  that  will  help  make  computers 
what  I  would  call  an  effective  slave  mechanism,  and  by  doing  that, 
to  free  te&fchers  in  this  regard. 

I  would  like  to  skip  over  in  my  statement  and  just  say  a  few 
things  about  software  and  the  software  problems  that  we  have  and 
the  compatibility  problems,  and  would  like  to  have  that  sort  of  be 
the  highlight  of  what  I  might  be  able  to  contribute  to  your  hear- 
ings, Mr.  Chairman. 

There  is  a  large  number  of  individual,  commercially  available 
software  programs  available  right  now:  about  500  in  reading  and 
writing,  1,650  in  mathematics  and  science  education,  and  from  our 
studies,  over  500  titles  in  14  major  languages  for  foreign  language 
instruction.  I  would  like  to  leave  v/ith  the,  committee  some  studies 
tha%  we  have  done  here,  and  in  these  publications  that  you  may 
want  to  have  your  staff  review  a  bit. 

But  in  these  subject  areas,  there  are  nonetheless  many  important 
educational  gaps.  For  example,  there  is  very  little  software  availa- 
ble for  elementary  school  science,  as  important  as  that  is,  and  of  all 
things,  there  isn't  what  there  ought  be  in  secondary  school 
mathematics,  particularly  algebra,  and  critical  subjects  where  we 
have  a  real  shortage,  in  the  foreign  language  areas,  especially  in 
areas  like  Russian  and  Japanese,  Chinese  and  Arabic,  where  we 
really  ought  to  be  doing  much  more  because  of  the  needs  of  our  in- 
ternational commerce  and  trade  and  our  diplomatic  circumstance. 
We're  finding  the  computer  has  great  potential  in  language  in- 
struction. 

Well,  of  the  software  that  is  found,  in  addition  to  that,  Mr.  Chair- 
man, most  of  the  software  is  low-level,  drill-and-practice  programs. 
They  are  simple  textbook,  tutorial-type  programs:  With  the  excep- 
tion of  basic  arithmetic  and  reading  programs,  most  of  the  remain- 
der of  the  software  represents  isolated  instructional  units  rather 
than  a  total  course  or  a  comprehensive  approach  to  the  teaching. 
That  makes  it  difficult  for  the  teacher  to  integrate  the  whole  pro- 
gram into  the  course  sequence  that  is  being  taught,  and  to  do  that 
in  a  timely  and  appropriate  way.  The  combined  judgment  of  the  di- 
rectors of  the  three  different  contract  studies  that  we  have  made — 
and  those  are  the  publications  that  I  refer  to  here— have  provided 
us  data  on  the  status  of  the  computer  ant4,  the  available  software 
and  some  of  the  problems  that  are  there.  1 

The  biggest  problem  that  needs  to  be  solved,  :n  my  opinion,  if 
computers  are  to  fully  meet  the  needs  of  education,  is  this  matter 
of  software  compatibility.  Our  situation.  Mr.  Chairman,  isn't  unlike 
the  earliest  years  of  the  history  of  the  railroad  industry  in  this 
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country,  when  various  gages  of  railroad  tracks  made  millions  of 
dollars  of  equipment  useless  on  hundreds  of  miles  of  expensive 
track.  I  have  been  expressing  my  concern  about  this  and  I  would 
just  urge  the  committee  to — if  there  is  any  way  you  can  help  us — 
to  persuade  executives  in  the  industry  to  do  more  to  solve  this 
problem.  You  would  make  a  great  contribution  to  American  educa- 
tion and  I  think  to  everyone  that  is  spending  their  money  on  com- 
puters these  days. 

We  are  currently  making  grants  to  educational  institutions, 
trying  to  assist  them  in  the  development  of  the  best  software  that 
can  be  written  by  the  most  bright  and  able  and  talented  people 
that  we  can  find  to  write  the  software.  But  the  benefit  of  this  cre- 
ative work  is  often  limited  to  only  a  few  thousand  children  whose 
schools  happen  to  have  the  brand  of  hardware  that  the  software 
will  work  on.  So,  as  I  emphasize  this  and  express  this  concern  and 
criticism,  I  woujd  also  want  to  emphasize  that  it  isn't  a  simple 
problem  that  can  be  solved  by  just  a  few  agreements  among  com- 
puter manufacturers.  I  know  there  are  some  technical  difficulties 
there.  But  the  problem  is  greatly  exaggerated  by  the  competition 
and  the  understandable  desire  on  the  part  of  corporate  executives 
and  others,  after  they  spend  money  on  software,  to  sort  o£  see  that 
it  is  exclusively  available  for  their  brand  of  computer.  I  think  that 
if  we  could  bring  this  to  the  attention  of  high-level  corporate  execu- 
tives— and  I  don't  think  it  has  been,  brought  to  their  attention  like 
it  ought  to — that  maybe  we  would  have  a  possibility  for  solving  this 
problem.  So  I  think  others  that  will  be  appearing  will  be  highlight- 
ing this  problem.  Some  of  them  I  know — and  I  commend  you  for 
your  witness  list — will  be  technical  experts  that  will  be  able  to  give 
you  a  lot  more  enlightenment  than  I  will  on  this  subject. 

But  at  a  time  when  there  is  nationwide  concern  about  student 
achievement — and  we're  reading  about  it  all  over — we  need  at  the 
earliest  possible  time  to  develop  much  more  effective  software  that 
will  utilize  the  full  potential  of  the  computer's  artificial  intelli- 
gence to  interact  with  the  minds  of  learners. 

Now,  too  much  computer  software  is  simply  electronic  page  turn- 
ing, and  it  has  little  advantage  over  a  well-illustrated  book.  I  might 
just  digress  to  say  that  I  have  a  12-year-old  son  and  a  microcom- 
puter in  my  home,  and  being  in  education,  I  have  been  intensely 
interested  in  this.  I  have  been  disappointed  about  the  availability 
of  software  that  is  available  and  the  fact  that  it  is  electronic  page 
turning,  and  much  of  it  you  might  as  well  go  to,  as  I  said,  a  well- 
illustrated  book. 

I  have  tried  to  outline  here  what  I  think  ought  to  be  the  criteria 
for  good  software.  What  we  need  is  a  major  effort  to  develop  some 
super  software  packages  that  will  do  these  six  things.  And  if  you 
think  through  these  with  me,  you  can  see  how  they  would  really 
help  learners  to  learn. 

First  of  all,  they  ought  to  motivate  the  students  through  reach- 
ing their  interests  and  concerns  and  approaching  through  the  mind 
of  the  learner  a  good  study  of  the  age  and  interest  of  the  learner 
and  then  develop  it  around  that. 

Second,  these  computer  programs  ought  to  have  a  capability  to 
branch  out  and  present  the  subject  matter  again  and  again  to  the 
learners  who  didn't  grasp  it  the  first  time  that  it  was  presented,  so 
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that  they  will  have  an  opportunity  to  go  over  it  in  a  way  that  will 
help  them  get  it.  Some  bright  and  quick  learning  students  can  go 
right  through;  others  need  the  branch-out  capability.  The  computer 
can  detect  that  the  student  isn't  catching  the  full  significance  of 
the  subject  matter  that  is  being  presented  and  branch  them  over 
and  take  them  through  a  series  so  they  will  get  it  in  a  mathemat- 
ics— say,  in  an  algebra  course;  then  it  will  be  as  effective  as  it 
ought  to  be.  I  find  that  is  very,  very  deficient  right  now  in  many  of 
these  software  packages.  ^ 

It  also  needs  to  have  the  capability,  as  I  make  here  in  point  three 
of  my  testimony,  to  move  ahead  rapidly  with  the^gifted  and  talent- 
ed learners,  so  we  don't  waste  their  time. 

It  ought  to  present  the  subject  matter  with  the  utmost  that  cre- 
ative people  can  present — attractive  sound  and  color  and  anima- 
tion that  will  really  turn  the  students  on  and  hold  their  attention. 
We  all  know  that  motivation  is  a.  big  problem  in  learning,  and  I 
think  there  is  much  to  be  desired  in  much  of  the  software  at  the 
present  time  in  that  regard. 

Then  it  ought  to  reinforce  the  students'  desire  to  learn  more  by 
offering  prompts,  cues  and  encouragement  as  the  student  struggles 
through  some  of  the  more  difficult  and  crucial  phases  of  the  lesson. 

Then,  lastly— and  a  very  important  thing  and  a  service  to  the 
teacher — the  computer  software,  if  it  is  developed  like  it  ought  to, 
it  ought  to  keep  a  careful  tabulation  of  the  student's  progress  and 
correct  erroneous  responses  and  print  out  where  responses  were  er- 
roneous, so  that  the  teacher  would  have  that  and  the  teacher  could 
follow  up  and  utilize  it. 

I  realize  it  is  easy  to  sit  here  and  outline  the  criteria  for  a  good, 
software  package,  but  I  make  that  point  to  emphasize  that  it  takes 
a  big  investment  and  a  major  effort  to  develop  a  good  computer 
software  package  that  will  meet  all  of  these  requirements.  And  if 
we  get  them  so  that  we  would  meet  those  requirements,  I  think  we 
would  begin  to  meet  some  of  the  criticism  that  we're  hearing  about 
computers.  So  I  would  emphasize,  in  concluding,  that  we  have  « 
long  way  to  go  in  the  computer  software  problem,  I  would  say  th^ 
the  software  and  the  compatibility  problem  are  the  two  big  items 
that  need  a  lot  of  attention, 

I  would  just  like  to  touch  on  a  little  frustration  that  we  have 
with  respect  to  this,  down  adlibbing  at  the  bottom  of  page  4  of  my 
testimony.  We  know  there  is  enormous  potential  to  be  realized 
from  the  computer  if  we  could  bring  together^a  coordinated  effort, 
rather  than  the  way  it  is  splintered  now.  We  need  to  work  at  this 
problem  in  a  bigger  way,  in  a  more  massive  way,  I  have  said  here 
that  education  needs  the  equivalent  of  the  R&D  effort  of  the 
famous  Manhattan  project  in  World  War  II,_or  NASA's  space  shut- 
tle project  of  today.  This  requires  leadership  and  coordination,  and 
in  my  opinion  there  is  no  good  reason  for  the  States  and  local  edu- 
cation agencies  to  be  working  independently  from  each  other  and 
duplicating  their  work  and  doing  things  in  isolation.  So  if  we  could 
help  in  that  regard,  we  could  make  a  great  contribution. 

So  I  would  just  emphasize,  Mr.  Chairman,  in  concluding,  that  we 
ought  to  beware  of  waste,  overlap,  and  duplication.  We  need  to  con- 
centrate on  the  great  potential  of  the  computer.  We  need  to  beware 
of  gadgetry  and  gimmickry.  We  need  to  make  sure  that  we  concen- 
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trate  on  basic  subject  matter— English  and  math  and  science  and 
social  studies,  foreign  languages— some  of  the  basics,  and  make 
sure  that  through  the  advent  of  the. computer  we  don't  indulge  in 
fads  and  in  gadgetry  in  our  instruction.  So  there  is  enormous  po- 
tential in  our  opinion,  and  it's  a  big  challenge  to  realize  that  poten- 
tial. 

As  I  said  at  the  beginning,  Mr.  Chairman,  we  would  welcome 
your  recommedations  and  your  critique  of  how  we  could  provide  a 
better  effort  and  a  better  leadership  response  to  this  challenge. 

Thank  you  very  much.  I  would  be  pleased  to  respond  to  ques- 
tions. 

[The  prepared  statement  of  Secretary  Bell  follows:] 
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Statemknt  of  Hon.  T.  H.  Bell,  Secretary  of  Education 


Mr.  Chairman,  Members  of  the  Subcommittee: 

I  am  pleased  to  be  here  today  to  testify  on  this  Important  topic  of  computers  1n 
education.    I  have  expressed  my  views  publicly  on  this  subject  many  times  before. 
I  believe  strongly  that  computers  have  an  Important  role  to  play  1ri  the  schools. 
There  are  very  few  classroom  presentations  by  the  teacher  1n  such  secondary 
school  subjects  as  history,  mathematics  and  science  education  that  could  not  be 
Improved  with  the  help  of  a  preprogrammed  computer  presentation,  and  there  1s 
little  learning  by  the  student  1n  these  subjects  that  couldnot  be  assisted  by 
computer  practice  of  some  kind.    It  may  be  that  computers  can  also  be  used  to 
reduce  the  labor-intensiveness  of  education  that  contributes  to  the  continually 
rising  cost  and  Increased  expenditure  per  student  with  each  passing  year.  The 
computer  holds  great  potential  for  providing  relief  from  the  paper  work  load  of 
teachers.    The  computer  may  provide  assistance  in  relieving  the  burden  of"  countless 
hours  spent  by  teachers  1n  test  scoring,  correcting  student  papers,  keeping  attendance 
records,  and  many  other  routine  tasks.    We  want  to  use  our  resources  to  help  in 
the  development  of  software  that  will  make  the  computer  an  effective  slave  mechanism 
that  will  free  teachers  to  teach. 

The  schools  themselves  are  demonstrating  very  strong  Interest  1n  this  subject  measured 
by  their  acquisition  of  the  personal  microcomputers,  that  became  available  at  the 
beginning  of  this  decade.    National  Center  for  Education  Statistics  data-collection 
activities  report  a  growth  from  about  31,000  microcomputers  1n  the  schools  in  Fall  . 
1980  to  about  96 , 010  in  Spring  1982.    Estimates  from  various  sources  range  upwards 
of  300,000  by  the  end  of  this  calendar  year.    Funds  available  to  the  States  through 
Chapter  II  of  the  Education  Consolidation  and  Improvement  Act  have  contributed  to 
this  growth.* 
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Our  data  on  teacher  training  do  not  adequately  reveal  Its  extent  and  nature, 
which  are  much  harder  to  quantify  than  Installed  equipment.    Even  defining  what 
knowledge    skills  and  understanding  are  required  of  teachers  in  this  rapidly 
changing  field  1s  a  continuing  process,    I  can.  say  there  Is  much  Independent 
activity  by  teachers  to  get  up-to-speed,  as  well  as  sponsored  activities  by  State 
and  local  education  agencies,  and  by  firms  1n  the  private  sector. 

Business  and  Industry  are  an  Important  player  In  this  area.    Announced  programs 
Include  donations  of  equipment  to  the  schools  by  firms  such  as  International 
Business  Machines  and  Digital  Equipment  Corp,    and  programs  of  teacher  training 
by  firms  such  as  TANDY  -  Radio  Shack,    Another  very  Important  way  that  private 
firms  have  an  effect  i<n  this  area  Is  by  their  level  of  Investment  In  the  develop- 
ment and  marketing  of  educational  computer  software. 

Overall,  there  appear   to  be  a  surprisingly  large  number  of  Individual  commercially 
available  software  programs:    about  500  In  reading  and  writing,  1650  In  mathematics 
and  science  education,  and  over  500  titles  In  14  languages  for  foreign  language 
Instruction.    In  these  subject  areas,  there  are  nonetheless  many  Important  educa- 
tional gaps.    For  example,  there  Is  very  little  software  for  elementary  science, 
for  sacondary  mathematics  courses  such  as  algebra,  and  for  such  critical  foreign 
languages  as  Russian,  Japanese,  Chinese  and  Arabic,  ' 

Of  the  software  found,  most  are  low-level,  drul 1-and-practlce  programs  or  simple  „ 
textbook-like  tutorials.    With  the  exception  of  basic  arithmetic  and  reading 
programs,  most  of  the  remainder  of  the  software  represents  Isolated  Instructional 
units,  which  makes  1t  difficult  for  the  teacher  to  Integrate  their  use  Into  the 
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course  sequence  1n  a  timely  and  appropriate  way.'  The  combined  judgement  of  the 
directors  of  the  three  contract  studies  that  provided  these  data  1s  that  of  the 
total  amount  of  presently  available  software  materials,  the  fraction  that  uses 
the  unique  capabilities  of  microcomputers  presently  1n  the  schools  to  Improve 
teaching  and  learning  In  the  subject  areas  examined  1s  very,  very  small  less 
than  5  percent. 

The  biggest  problem  that  must  be  solved  If  computers  are  to  fully  meet  the  needs 
of  education  1s  the  matter  of  software  compatibility  with  the  machines.  Our 
clrcumstanct  today  1s  not  unlike  the  earliest  years  1n  the  history  of  railroads 
when  various  gauges  of  railroad  tracks  made  millions  of  dollars  of  equipment 
useless  cn  hundreds  of  miles  of  expensive  track.    I  have  been  expressing  my  concern 
about  this,  anvi  I  would  urge  this  Committee  to  help  us  to  persuade  executives  1n  the 
Industry  to  do  more  to  solve  this  problem. 

We  are  currently  making  grants  to  educational  Institutions  to  assist  them  1n  the 
development  of  the  best  software  that  can  be  written  by  the  many  bright  and 
talented  people  who  work  at  this  very  significant  task.    But  the  benefit  of  this 
creative  work  1s  often  limited  to  a  few  thousand  children  whose  schools  own  the 
hardware  for  which  the  software  was  written.    This  1s  not  a  simple  problem  that 
can  fee  solved  by  a  few  agreement  among  computer  manufacturers.    But  the  problem 
1s  not  attracting  the  attention  of  corporate  executives ,  and  1t  1s  on  this  level 
that  we  must  strive  for  a  solution.    I  hope  this  Committee  will  highlight  this 
problem  for  us  1n  your  hearings.  ,  ^ 

At  a  time  when  there  1s  nationwide  concern  about  student  achievement,  we  need 
at  the  earliest  possible  tlnta  much  more  .effective  software -that  utilized  the 
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full  potential  of  the  computer's  artificial  Intelligence  to  .Interact  with  the 

iHnds  of  learners.    Too  much  computer  software  1s  simply  electronic  page  turning, 

and  1t  has  little  advantage  over  a  well-Illustrated  book.  W  we  need  1s  a  major 

effort  to  develop  some  super  Software  packages  that  will: 

CD    Motivate  the  students  through  reaching  Into  the  Interests  and 
concerns  of  the  minds  of  the  learners; 

(2)  Branch  out  and  present  the  subject  matter  again  and  again  to  the 
learner  who  d{d  not  grasp  the  concept  t.he  first  time  1t  was  presented; 

(3)  Move  ahead  rapidly  with  the  gifted  and  talented  learners; 

(4)  Present  the  subject  matter  with  the  utmost  In  attractive  sound, 
color,  and  animation; 

(5)  Reinforce  the  students'  desire  to  learn  more  by  offering 
prompts,  cues,  and  encouragement  1n  working  through  some  of 
the  most  crucial  phases  of  some  lessons;  and 

(6)  Keep  careful  tabulation  of  each  student's  progress,  correct  any  * 
erroneous^responses,  and  print  the  same  out  for  use  of  the  teacher. 

We  have  a  long  way  to  go  to  reach  a  level  where  our  computer  software  meets  the 

criteria  I  cited  above.    But  the  potential  1s  so  promising  that  we  ought  to  be 

aggressively  pushing  an  educational  software  development  effort  on  a  much  more 

massive  scale. 

Let  me  take  a  moment  to  tell  you  of  my  frustration  1n  trying  to  bring  the  efforts 
of  the  .Department  of  Education  up  to  a  point  where- we  can  begin  to  realize  some 
of  the' potential  of  the  computer  to  he'ip  us  solve  the  problems  that  we  face 
nationwide  In  our  schools.    Me  should  work  at  this  problem  In  a  well-coordinated 
manner  so  that  we  are  not  duplicating,  overlapping,  and  spending  unnecessarily 
and  excessively.    Education  needs  the  equivalent  of  the  R  and  D  effort  of  the 
famous  Manhattan  Project  In  World. War  II  or  NASA's  space  shuttle  project 
of  today.    This  requires  our  leadership  on  coordination.    There  is  no  good  reason 
for  each  State  to  work  Independently  on  this,  duplicating  and  working  In  Isolation. 
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U1 thin . the  Department,  I  have  established  a  coordinating  capacity  under  the 
leadership  of  the  Assistant  Secretary  for  Educational  Research  and  Improvement, 
and  have  approved  four  program  strategies.    These  strategies  are  data-gathering 
for  Federal,  state  and  local  policy  development;  dissemination  of  Information 
on  school  practice;  school-based  demonstrations  of  advanced  practice;  and  applied 
research.    In  fiscal  year  1983,  I  anticipate  that  1n  excess  of  $5  million  will 
have  been  obligated  1n  the  Implementation  of  these  strategies, 

Data-Fathering  activities  1n  fiscal  year  1983  focused  on  school  utilization  of 
computers,  and  will  provide  Information  from  teachers t  principals  and  superin- 
tendents on  instructional  uses  of  computers  for  the  school  year  1982-83,  and  on 
problems  and  barriers  Inhibiting  success.    Studies  planned  for  fiscal  yearyl984 
Include  a  higher  education  utilization  study  of  computers,  with  emphasis  on 
colleges  of  education;  and  a  home  utilization  study  of  the  use  of  computers  for 
credentlalled  and  non-credent1alled  learning  at  home. 

Information  on  exemplary  school  practice  using  computers  1s  disseminated  by 
print  materials,  teleconferences,  and  by  Individual  visits  of  educational  practi- 
tioners to  sciiool  sites.    Federal  funds  are  used  to  meet  the  cost  of  preparation  and 
distribution  of  print  materials  describing  and  explaining  these  activities,  tele- 
conferences, and  for  whatever  special  arrangements  ?iay  be  required  at  a  selected 
school  site  to  enable  the  school  to  host  visitors  without  disturbing  regular 
Instructional  activities.-  This  year  five  school  site  lighthouse  technology 
projects  were  continued  for  a  second  year;  and  five  new  projects  have  been 
approved  for  71rst-year  funding.    A  teleconference  on  September  7  drew  an  auc'lence 
of  educational  practitioners  1n  excess  of  5,000,  using  80  downlink-reception  sites 
In  22  states.    This  program  of  dissemination  activities  will  be  continued  in 
fiscal  year  1984. 
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In  an  important  and  rapidly  developing  area  such  as  this,  some  schools  and 
school  systems  must  Inevitably  get  out  In  front  of  others  In  their  objectives  and 
In  their  knowledge  of  what  1s  possible  using  computers.    In  a  program  of  school- 
based  demonstrations  we  selected  twelve  In  fiscal  year  1983  for  grant  awards 
through  a  competitive  process.    These  Federal  funds  will  be  used  by  recipients 
to  explore  more  advanced  educational  applications  of  computers  than  are  presently 
found  In  schools.    Two-year  funding  Is  planned  for  this  program.  Successful 
applications  will  be  disseminated  to  Interested  school  districts  around  the 
nation. 

Majorities  of  education  and  educators  look  with  fully-justified  skepticism 
at  the  entry  of  the  computer  on  the  education  scene.    We  have  had  too  many  "new 
fangled"  ideas  and  innovations  in  education.    So,  critics'look  at  the  computer 
as  Just  another  innovative  effort  at  a  time  when  we  need  solid  reform  in  teaching' 
the  basics  of  English,  math,  science,  and  social  studies  to  develop  a  highly  literate 
and  basically  well-educated  student  body.    The  computer;  however,  has  great 
potential  for  accomplishing  the  best  in  well-disciplined,  rigorous  mastery  of 
learning,    it  can  free  both  teacher  and  learner  to  reach  new  heights  of  academic 
attainment.    As  this  1s  said,  a  warning  must  be  voiced  that  the  computer  also  has 
great  potential  for  harmful  waste,  for  tinkering,  and  for  losing  and  eroding  real 
disciplined  learning  In  the  basics.    We  must  concentrate  the  great. potential  of 
the  artificial  -  Intelligence  of  the  computer  on  the  priorities  that  have  been 
Identified  by  the  reports  and  nationwide  studies  such  as  our  National  Commission 
on  Excellence  and  several  other  very  outstanding  studies  completed  by  the 
Education  Commission  of  the  States,. the  National  Science  Foundation,  the  Carnegie 
Foundation  f0v  the  Advancement  of  Teaching,  and  others.    We  must  not  let  our 
determination  and  our  priorities  be  aborted  by  chasing  another  fad  In  the  education 
scene.    To  the  end  that  the  computer  can  assist  us  in  the  central  purposes  we 
should  exploit  the  potential.  \*  must  guard  against  the  danger  of  It  doing 
otherwise. 
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Mr.  Gore.  Well,  thank  you  very  much; 

I  appreciate  your  statement  that  you  would  welcome  recommen- 
dations from  this  subcommittee.  We  will  have  some  recommenda- 
tions for  you  at  the  conclusion  of  these  hearings.  We  hope  to  learn 
a  great  deal  over  the  next  2  days  and  we  will  look  forward  to  work- 
ing closely  with  you  to  try  to  help  move  the  country  in  the  right 
direction  and  to  make  it  possible  for  us  to  take  advantage  of  this 
enormous  potential  which  is  not  being  utilized  today.  So  I  appreci- 
ate your  approach  to  it  very  much.  . 

Secretary  Bell.  The  reason  I  emphasize  that,  Mr.  Chairman,  it  1 
can  just  break  in  for  a  moment  

Mr.  Gore.  Sure, 

Secretary  Bell  [continuing], -Is  that  I-  know ^th^re  are  many 
things  that  we  can  do  administratively,  that  don't  need  legislation, 
I  would  like  to  express  a  willingness  to  harmonize  that  with  the 
committee  and  your  findings  and  efforts  that  you  may  find  from 
the  hearings  that  you  want  to  enact  into  legislation. 

Mr.  Gore.  Well,  it  wouldn't  be  fair  to  describe  you  as  a  hostile 
witness,  then.  t  , 

Secretary  Bell.  lam  very  humble  about  this  subject.  I  hats  why 
I  am  less  hostile  than  usual.  - 

I  have  said  that  I'm  humble,  and  I've  had  some  friendly  critics 
say,  "Well,  you  ought  to  be  humble,  Ted  Bell;  you  have  a  lot  to  be 
humble  about."  I  recognize  that.  Al_ 

Mr.  Gore.  Well,  as  are  we  on  this  subject  and  some  others. 

You  mentioned  the  key  role  of  software  development  and  soft- 
ware compatibility.  That  has  long  been  recognized  as  one  of  the 
bottlenecks  in  our  movement  toward  a  greater  use  of  computers  m 
education,  and  we're  going  to  be  hearing  a  great  deal  about  soft- 
ware development  and  compatibility  during  these  2  days  of  hear- 
ings. •  .  ,  . 

But  I  was  interested  in  your  statement  that  you  are  now  subsi- 
dizing the  development  of  better  educational  software;  is  that  cor- 
rect? 

Secretary  Bell.  Yes.  We  have  three  major  contracts.  I  have  the 
titles  of  them  here  and  I  can  submit  them  to  you,  including  the 
dollar  amounts.  But  even  these,  I  think,  Mr.  Chairman,  won  t  meet 
the  criteria  that  I  tried  to  outline,  in  being  as  comprehensive  and 
as  effective  in  teaching.  I  think  those  contracts  will  yield  a  level  of 
software  higher  thaiv  where  we  are  now.  But  after  that,  the  profch 
lem  still  remains  and  lingers  on  the  compatibility  of  software.  Its 
the  railroad  analogy  that  I  gave.  ' 

Mr.  Gore.  Right.  Well,  there  may  be  some  solutions  to  that 
which  we  will  be  exploring  during  these  hearings.  m 

What  is  the  total  of  the  three  projects  that  yoU>ve  mentioned, 
just  a  ballpark  estimate?  m 

Secretary  Bell.  Let's  see,  Mr.  Chairman-— and  1 11  submit  these 
for  the  record.  One  of  them  is  for  $95,000;  another  one  is  for 
$101,000;  and  another  is  for  $106,000.  The  principal  investigators, 
one  is  a  university  and  the  others  are— here's  a  teacher  education 
research  center.  We'll  submit  that  to  you,  Mr.  Chairman. 

Mr.  Gore.  OK,  that's  fine. 

So  it  is  $300,000  total. 

Secretary  Bell.  That's  approximately,  yes. 
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Mr.  Gore,  Well,  r  could  see  where  we  might  not  know,  and  if  this 
is  the  key  to  the  problem,  that's  not  a  Manhattan  project  

Secretary  Bell  [continuing].  By  any  means, 

Mr.  Gore  [continuing].  Style  commitment,  is  it? 

Secretary  Bell,  It  really  isn't.  That  doesn't  approach  it, 

Mr,  Gore,  Yeah,  Well,  I  can  see  where  if  we  find  out  more  about 
which  direction  to  push  in  and  how  to  go  about  it,  perhaps  one  of 
the  recommendations  we  could  discuss  with  you  is  a  heftier  com- 
mitment to  developing  this  kind  of  software. 

About  3  years  ago  an  organization  rthat  Corigresswoman  Schnei- 
der and  I  are  active  in,  the  Congressional  Clearinghouse  on  the 
Future,  convened  a  symposium  on  this  subject,  and  at  that  time,  3 
years  ago,  software  availability  for  education  was  identified  as  the 
key  to  the  problem,  A  lot  has  been  done  since  then  by  people  all 
over  the  country.  Everybody  that  has  looked  at  this  came  to  the 
conclusion  some  time  ago,  and  we'll  be  hearing  from  some  of  the 
people  who  developed  software. 

One  thfng  that  you- didn't  mention  in  your  testimony  that  has 
come  up  in  many  of  these  reports— these  national  reports  that 
have  come  out— is  the  problem  of  teacher  training,  A  concern  has 
been  expressed  that  many  teachers  are  not  trained  to  utilize  com- 
puters in  the  classroom,  to  make  use  of  them  in  schools.  Do  you 
believe  that  this  is  a  serious  part  of  the  problem  as  well? 

Secretary  Bell,  Yes,  I  do,  I  think  as  far  as  the  use  of  the  comput- 
er, it  can  be  taught  quite  easily.  Based  upon  my  own  experience 
you  can  show  your  wife  or  your  child  in  just  a  few  hours  and  a  few 
practice  sessions  how  to  load  the  computer,  the  disc,  and  how  to 
use  the  certain  basic  commands  in  the  program,  to  utilize  dt.  So  in 
my  opinion,  we  may  have— although  I  don*t  want  to  denigrate  it 
unduly— we  may  be  overblowing  this  phrase  of  computer  literacy, 
if  that  means  having  a  way  to  operate  it,  like  we  learn  how  to  oper- 
ate a  car  or  some  other  machine. 

rNow,  it's  a  bit  complex,  but  it  is  getting  easier  all  the  time  as  we 
get  more  sophisticated  machines  and  easier  to  operate  units.^ 

Mr.  Gore.  Should  there  be  a  Federal  role  in  addressing  the 
teacher  training  part  of  the  problem? 

Secretary  Bell.  I  think  so.  And  we  have  the  math-science  legisla- 
tion that  was  recommended,  and  the  bill  that  we  recommended  is 
not  going  to  be  the  one  passed,  but  that  isn't  as  important  as  the 
fact  that  we're  going  to  get  a  math  and  science  bill.  I  think  in 
there  if  the  legislation  comes  out  the  way  we're  looking  at  it,  we 
would  also  be  able  to  use  it  for  technology.  That  would  be  very 
helpful  for  us.  ' 

I  am  pleased  that  the  Director  of  the  National  Science  Founda- 
tion is  going  to  be  here,  because  he  is  scheduled  to  receive  part  of 
that  appropriation  and  that  program  responsibility,  Mr.  Chairman. 
So  we  have  a  responsibility  to  work  closely  together  and  I  think 
™  ton(coordinate  with  you  aS  well  as  our  Education  Committee. 
Mr.  Gore.  Very  good.  Of  course,  this  committee,  under  the  lead- 
ership of  Don  Fuqua,  the  full  committee  chairman,  has  tried  to 
take  a  leadership  role  on  that  math  and  science  bill,  and  we're 
very  optimistic  about  it. 

Well,  I  have  a  number  of  other  questions,  but  I  have  exceeded 
my  time. 
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Did  you  want  me  to  yield?  #  7 

Mrs.  Schneider.  I  was  hoping  th^you  would  yield  on  that  point, 
because  it  was  our  committee,  as  yob  mentioned,  Mr.  Chairman, 
that  passed  the  science  and  math  education  billAand  it  was  with 
great  frustration  that  we  saw  the  Senate  did  not(take  any  action 

°nt  wondered,  Dr.  Bell,  you  are  personally  lobbying  the  Senate  so 
that  we  could  move  ahead  with  this  legislation,  because  many  ot  us 
who  are  supportive  of  it,  are  frustrated  that  it  hasn  t  moved. 

Secretary  Bell.. I  think  they're  working  on  their  own  math  and 
science  bill   %       , .  '     .  r 

Mrs.  Schneider.  And  it  is  somewhat  similar  to  ours. 

Secretary  Bell.  Yes.  But  then  I  believe— and  I  am  sort  of  specu- 
lating about  the  strategy  on  the  Senate  side—I  think,  after  ,they 
act  on  theirs,  then  they  would  like  to  come  to  you  m  a  conference 
committee  mode  to  get  more  of  the  features  of  what  they  want, 
versus  the"  features  that  you  want.  But  I  think  there  are'5  many 
similarities  in  both  pieces  of  legislation.  -m  • 

Mrs.  Schneider.  Certainly  we  can  re&ch  some  compromise,  15ut  it 
was  frustrating  to  se6,  also,  that  there  was  no  attachment  in  one  ot  - 
your  priorities  which  you  had  mentioned,  and  also  one  of  mine  per- 
sonally, and  that  is  of  the  critical  languages,  Chinese,  Japanese, 
and  Russian,  being  added  on  as  an  amendment  to  that  bill.  1  UiinK 
it  would  help  all  of  our  purposes  if  perhaps  you  could  play  sorpe 
role  as  part  of  the  administration  to  lobby  for  lis  movement  in  the 

Senate.  /Z  T        ,  . 

Secretary  Beli/I  will  see  what  I  can  do  with  that, 

Mrs. Schneider.  Thank  you,  Mr.  Chairman, 

Mr.  Gore.  Congressman  Reid.  ^  "  .  - 

Mr.  Reid.  Mr.  Chairman,  just  following-up  a  little  bit  05.  some  ot 
your  questions.  Dr.  Bell,  Chairman  Gore  indicated  that  what  we  re 
donigtathis  point  certainly  isn't  comparable  to  the  Manhattan 
♦project,  and  I  think  that's  an  understatement.  .. 

Your  being  from  the  West,  and  my  being  from  the  West,  you 
know  out  there  people  talk  about  schools  are  supposed  to  do  things 
on  their  own  and  riot  get  help  from  th£  Federal  Government,  that 
type  of  thing.  *  \  , 

Secretary  Bell.  Right.  .  .  ; . 

Mr.  Reid.  Now,  it  seems  to  me  in  your  statement  that  you  gave 
to  us— and  I  have  read  it  closely— that  this  appears  to  be  one  ot  the 
areas  where  you  feel  the  Federal  Government  should  assist  local 
schoOkdistricts;  is  that  right?  *  ;  . 

Secretary  Bell.  I  think,  in  research  and  development,  1  don  t  see 
any  good  reason  for  the  States  to  independently  develop  computer 
software  of  the  complexity  and  the  expense  of  developing  it,  the 
time  required  to  develop  it,  that  would  meet  the  criteria .that- 1 
mentioned.  So  I  think  in  that  type  of  an  area  that  possibly  we 
could  play  a  role.  I  put  it  ahead  of  many  other  areas  where  I  think 
that  maybe  I  wouldn't  identify  that  as  significant  a  role  as  this.  1 
think  we  need  to  be  very  careful,  Mr.  Reid,  that  we  not  determine 
or  in  any, way  dictate  the  content  of  the  curriculum.  I  just  teel  that 
our  coordinating  effort  and  our  working  with,  say,  a  consortium  of 
State  education  agencies,  and  university  people,  and  our  tunding  a. 
major  effort  to  develop  software  would  be  helpful. 
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Just  as  an  example,  based  on  my  own  experience — arid  this  is  a 
lengthy  response,  but  I  think  it's  significant.  In  my  years  in  educa- 
tion, I  found  that  more  students  stumble  and  fall  and  become  dis- 
couraged on  algebra  than  on  any  other  subject.  Maybe  some  of  the 
committee  members  can  get  a  little  tug  when  they  hear  that  word 
"algebra."  We  have  students  that  decide  they  don't  want  anything 
more  to  do  with  math  and  they  want  nothing  more  to  do  with 
physics  and  chemistry  because  it  involves  math  and  the  use  of  alge- 
bra, because  of  the  bad  experience  that  they  have  there.  I  am  con- 
vinced that  we  could  develop,  for  the  benefit  of  millions  of  young. 
j>eople  that  hit  that  hurdle  and  stumble,  if  we  could  develop  a 
super  software  package  just  for  algebra  that  would  meet  the  crite- 
ria that  I  outlined  here.  Maybe  there  are  better  criteria  than  that; 
but  I  do  feel  that  those  principles  ought  to  be  incorporated. 

Now,  that's  a  very  complex  job,  to  do  that  for  a  full  year  pro- 
gram in  algebra.  I  think  we  would  salvage  many  youngsters,  who 
are  very  bright  and  very  able,  but  have  felt  well,  they  just  don't 
have  mathematic  aptitude,  when  they  probably  didn't  have  an  in- 
structor with  the  patience,  and  the  very  brightest  ones  went  on, 
and  someone  who  maybe  was  a  B  or  a  B-plus  or  a  B-minus  student, 
stumbled  on  algebra  and  got  turned  off  by  it. 

I  think  that's  the  great  potential  of  this  machine.  It  can  repeat 
endlessly.  It  can't  lose  its  patience  at  my  slowness  in  learning.  It'll 
come  back  and^go  over  it  again  and  again.  We  get  this  branching 
capability  here.  If  I  need  much,  much  more  detailed  explanation, 
Mr.  Reid,  and  you  were  quick  and  bright  and  went  right  through 
it,  it  wcmld  take  care  of  our  needs  accordingly.  Now,  that  problem, 
and  the  teaching  of  algebra,  as  basic  as  algebra  is,  I  think  we  could 
do  it  with  one  good,  well-funded,  major  super  software  development 
project,  and  we  would  save  the  taxpayers  a  lot  of  money. 

That's  a  long-winded  answer  to  explain  why  I  think  that  in  this 
software  development  that  we  can  play  a  significant  role.  But  even 
there,  all  the  time  I  would  be  wary  about  how  the  Feds  start  mus- 
cling into  the  content  of  curriculum. 

Mr.  Reid.  Do  you  think  the  Federal  Government  should  be  in- 
volved in  assisting  school  districts  in  purchasing,  through  block 
grants  or  otherwise,  equipment,  computer  equipment,  both  hard- 
ware and  software?  ••••  :-   

Secretary  Bell.  I  believe  that  we  had  ought  to  make  it  possible, 
make  it  optional,  for  schools  to  utilize  our  Tederal  resources  for 
that  purpose — if  they  want  to  do  it.  Now,  some  school  districts  have 
a  lot  more  money  because  of  the  nature  of  the  school  finance  for- 
mula on  the  State  level.  Some  of  them  have  more  money  for  pur- 
chase of  equipment" than  they  do  for  other  items,  like  teachers'  sal- 
aries and  other  areas.  So  I  would  not  want  a  rigid  role  so  that  if  in 
Nevadat,  for  example,  the  school  districts  there  had  ample  capital 
expenditure  money  and  equipment  money,  that  they  were  hurting 
in  another  area,  that  they  wouldn't  have  the  flexibility.  That's  why 
I  like  the  block  grant. 

We  know- that  much  of  the  chapfer  2  block  grant,  the  Elemen- 
tary Secondary  Education  Act,  is  going  in  to  equipment  purchase.  I 
appreciated  what  Representative  Schneider  had  to  say  about — and 
also  Mr.  Skeen — about  the  wealthy  school  district  and  the  avail- 
ability of  computers  in  this  regard.  Maybe  our  Federal  funds  can 
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help  a  little  bit  in  equalizing  that,  But  I  wouldn't  want  to  see  a  cat- 
egorical program  that  would  compel  you  to  spend  your  money  on — 
your  Federal  money — on  computers  if  you  had  another  priority.  I 
would  rather  that  be  decided  on  the  local  level. 

Mr.  Reid.  But  don't  we  always  have  a  problem  there,  especially 
legislatures  having  the  trouble  they  do  negotiating  contracts  with 
the  teachers?  The  reason  categorical  grants  have  been  given  in  the 
past  is  so  that  the  school  districts  don't  have  the  pressure  applied 
to  them  to  give  the  money  to  salaries  as  compared  to  programs  for 
computers  or  other  such  things. 

Secretary  Bell.  Yes-  To  be  very  plain  about  it,  if  the  money  is  on 
the  bargaining  table,  it  is  harder  to  get  it  for  this  purpose.  I'm 
aware  of  that.  I  have  felt  that  the  broad  purposes  for  which  you 
can  use  chapter  2  are  still  not  so  broad  that  it  puts  it  on  the  bar- 
gaining table.  So  I  think  it's  an  area  where, we  can  help  on  it. 

I  do. know  of  some  State  legislatures  that  are  making  appropri- 
ations now  to  provide  computer  hardware.  I  think  we're  going  to  be 
hardware  wealthy  and  software  poor.  I  think  we're  there  now.  We 
really  need  to  develop  this  software,  and  we  need  to  solve  this  prob- 
lem, if  this  committee  can  help  us  to  figure  out  how  to  do  it,  so 
that  when  we  develop  a  piece  of  software,  a  great  program  that 
will  really  teach  ^youngsters,  that  we  can  use  it  on  the  IBM  and  the 
Apple  and  the  TRS-80  and  Texas  Instruments  and  the  Atari  and 
all  the  rest  of  them. 

That's  the  problem  now.  They're  all  buying  different  computers 
and  we  can't  utilize  them.  Imagine,  the  chaos  we  would  have — I 
know  it's  a  little  bit  of  a  yukkie  analogy — if  you  Had  to  find  a  fill- 
ing station  for  Fords  if  you  were  driving  a  Ford.  You  would  have  to 
zip  around  and  find  one  for  a  Plymouth  if  you  happened  to  be  driv- 
ing^ a  Plymouth.  I  know  that's  a  simplistic  statement  and  it's  an 
unfair  comparison  in  some  ways,  but  in  other  ways  it  isn't.  We 
need  more  compatibility.  We  can  never  solve  it  totally,  but  there  is 
not  enough  going  on  there  in  my  opinion  among  the  computer 
manufacturers.  How  we  get  them  together  and  help  it  is  the  big 
question. 

Mr.  Reid.  Thank  you,  Mr.  Chairman. 

Mr.  Volkmer  [presiding].  The  Chair  now  recognizes  the  gentle- 
man from  New  Mexico  for  5  minutes. 

~  M£  SkEEN.~ThariTTy6u7  ----- — - -•- 

Secretary  Bell,  I  think_that--your-statement  _was  a  very prudent, 
one  and  it  brings  to  my  mind — and  I  like "  your  terminology, 
"yukkie  analogy.' 

You  know,  we  hype  ourselves  on  programs  in  education  because 
we're  probably  the  most  interested  nation  in  the  world  in  the  qual- 
ity and  type  of  education,  but  we  also  love  to  hype  ourselves. 
Secretary  Bell.  Right. 

Mr.  Skeen.  If  it  gets  a  lot  of  publicity,  if  it  gets  a  lot  of  recogni- 
tion, why  we  go  like  a  herd  of  turtles  off  in  every  direction  with 
the  programs. 

The  yukkie  analogy  I  was  talking  about  is  that  some  years  ago 
we  had  a  great  program  back  in  the  late  fifties,  early  sixties,  that 
we  were  going  to  change  the  whole  educational  process  with  visual 
aids.  We  did  very  well  with  it,  and  we  spent  an  awful  lot  of  money 
on  visual  aids.  We've  got  warehouses  full  of  visual  aid  equipment 
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in  and  around  schools,  for  the  same  reasons  that  you  talked  about, 
a  Jack  of  prudence  on  where  we're  going  and  compatibility  and  so 
on.  But  we  put  an  awful  lot  of  money  in  those  programs,  and  I 
hope  that  we  don't  go  the  same  route. 

I  think  that  your  approach  indicates  that  we  are  trying  to  be 
prudent,  that  we  have  learned  a  lesson.  We're  not  only  good  about 
providing  for  educational  systems  in  most  cases,  but  we  also  learn 
from  some  of  the  mistakes  we  made  in  the  past. 

You  mentioned  chapter  2,  the  Education,  Consolidation  Improve- 
ment Act,  and  I  wonder  if  you  might— and  that  some  of  these  funds 
have  been  used  at  present  at  the  discretion  of  the  school  districts. 
Is  there  specific  language  in  there  that  has  to  do  with  reference  to 
purchases  of  microcomputer  equipment,  or  could  you  expand  on 
the  use  of  these  funds? 

Secretary  Bell.  Yes.  The  language  is  broad  enough  so  the  school 
districts  can  use  it  for  that  purpose.  Indeed,  I  think  that  we're  get- 
ting—there u>  probably  more  money  spent,  being  spent,  on  the  com- 
puter area  than  any  other.  As  Representative  Schneider  indicated, 
there  is  a  great  deal  of  momentum  in  Rhode  Island  in  this  direc- 
tion. So  they  can  use  it  for  that  purpose  if  they  want  to. 

But  it  is  such  a  broad  statutory  authority  that  you  could  also,  if 
ycu  had  a  large  number  of  handicapped  children  that  weren't 
being  served,  you  could  take  some  or  all  of  your  chapter  2  money 
and  use  it  there.  It's  very  broad  and  flexible.  I  think  that's  why  the 
school  districts  like  it. 

A  lot  of  Federal  money,  you  have  difficulty  using  it  because  of 
the  restrictions  on  it.  This  particular  statute  gives  a  lot  of  discre- 
tion to  the  school  board.  Many  express  concern  about  that  because 
they  feel  that  the  authority  is  too  broad.  But  I  haven't  felt  that.  I 
think  the  best  wisdom  rests  on  that  level. 

Mr.  Skeen.  What  you're  saying  is,  leave  the  flexibility  and  the 
options'  and  the  decisionmaking  to  the  local  level  again,  but  still 
have  a  broad  enough  umbrella  for  some  kinds  of  aid  programs, 
such  as  chapter  2,  to  allow  them  that  discretion,  but  also  to  allow 
them  to  expand  their  program  and  progress  with  their  program  if 
they  want  to  use  it  that  way.  I  couldn't  agree  more  with  that  ap- 
proach. , 


I  think,  as  you  say,  a  lot  of  our  Federal  programs  have  so  many 
_specmc^3trings-to-- it,  -and  -the-question -is,  how  specific  is  the  lan- 
guage. So  many  times  around  this  body,  we  become  so  enamored 
with  our  own  authorship  of  these  things  that  we  write  provisions 
in  that  are  a  hindrance  rather  than  a  help. 

Thank  you  very  much,  Mr.  Secretary.  I  have  enjoyed  the  conver- 
sation with  you. 

Mr.  Volkmer.  The  Chair  now  recognizes  the  gentlelady  from 
Rhode  Island. 

Mrs.  Schneider.  I,  too,  was  very  interested  in  your  testimony, 
Dr.  Bell,  and  delighted  to  hear  that  you  have  been  very  seriously 
trying  to  cope  with  some  of  the  more  difficult  challenges  in  devel- 
oping an  appropriate  program. 

The  Carnegie  report  recently  came  out—and  I  don't  know  if 
you  re  familiar  with  it  

Secretary  Bell.  Yes?  I  have  read  that. 
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Mrs  Schnkiukk.  But  it  suggested  that  Federal  funds  be  used  to 
establish  a  Technology  Resource  Center,  centers,  rather,jill  around 
the  country,  and  the  purpose  would  be  to  demonstrate  some  of  the 
new  technology  that  is  available.  I  just  wondered  what  you  thought 
of  that  specific  proposal. 

Secretary  Bell.  Yes,  That  proposal—maybe  the  author  wasn  t 
aware  that  Congress  mandated,  under  the  National  Institute  of 
Education— which  incidentally,  Mr,  Skeen,  is  headed  by  one  of 
your  colleagues,  Manual  Justiz,  a  very  able  NIE  director— but  we 
are  directed  there,  Representative  Schneider,  to  fund  a  Center  for 
Instructional  Technology.  And  since  there  hasn  t  been  a  center  in 
that  area,  we  are  also  instructed  to  locate  it  in  the  New  England 
part  of  the  country.  But  it  is  supposed  to  be  a  national  center, 

Mrs.  Schneider.  But  there  will  only  be  one  center? 

Secretary  Bell.  Yes.  \tf 

Mrs.  Schneider.  I  see.  . 

Secretary  Bell.  We  have  some  national  centers  in  our  network  ot  i 
laboratories  and  centers.  We  have  regional  laboratories,  and  then 
we  have  centers.  This  Center  on  Instructional  Technology  will  be— 
we're  in  the  process  of  awarding  that  contract  at  the  present  time, 
I  think  that  will  make  a  fine  contribution,  if  we  can  fund  it  and 
coordinate  its  activities,  so  it  will  meet  the  needs  that  we  re  so  in- 
terested in.  , 

Mrs  Schneider.  The  f  arriegie  report  also  suggested  the  estab- 
lishment of  a  National  Commission  on  Computer  Instruction  to 
evaluate  some  of  the  software  that  is  being  done.  This  would  be 
something  separate  and;  apart  from  the  technology  resource  cen- 

tGHave  you  thought  about  establishing  such  a  commission  within 
the  Department  of  Education,  rather  than  leaving  that  job -to  the 
legislative  branch? 

Secretary  Bell.  I  have  contemplated  that.  Of  course,  as  you 
know,  I  appointed  a  National  Commission  on  Excellence  in  Educa- 
tion We  are  in  the  process  now  of  disseminating  those  results 
around  the  country.  We  are  holding  12  regional  forums  and  have— 
We  have  held  9  of  them  and  have  3  more  to  go. 

Following  that,  we're  going  to  have  a  national  conference,  and  we 
will  be  examining  this  problem-along  with  others  at  that  national 
conference  that  we  plan  to  hold  in  early  December.  At  that  time 
we  hope  to  learn  from  Governors  and  State  legislators  and  chief 
State  school  officers  and  local  school  boards  and  others  what 
they're  planning  to  do  and  what  initiatives  they  plan  to  take,  and 
at  that  time; were  going  to  do  our  best  to  get  some  central  coordi- 

It  may  be  that  we  will  want  to  establish  some  entity,  like  this 
one  suggested.  We'll  be  looking  at  that  further  and  listening  to 
their  recommendations  in  December.  Hopefully  by  then  your  hear- 
ings will  be  over  and  we'll  have  the  benefit  of  what  this  committee 
thinks  also,  which  I  will  welcome  very  much. 

Mrs  Schneider.  I  also  share  your  feeling  that  legislation  is  not 
necessarily  the  best  route  to  solving  our  problems,  and  certainly 
not  the  speediest,  whereas  through  the  administrative  angle  you 
could  certainly,  I  would  think,  pull  together  some  of. those  solu- 
tions. So  we'll  be  happy  to  be  working  with  you  on  that. 
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,  .S1^.re,tary  Bell;  1  would  emphasize  that  hearings  like  that,  that 
highlight  the  problems,  even  if  you  don't  mark  up  and  write  a  bill 
afterward,  you  do  a  great  deal  of  good  for  the  rest  of  us.  That's  why 
I  commend  the  subcommittee  for  their  foresight  and  leadership  on 
this  area. 

Mrs.  Schneider.  Excuse  me.  Let  me  ask  one  final  quebtion. 
You  did  mention  that  you  felt  the  Federal  Government  did  have 
a  role  in  funding  the  R&D  insofar  as  computers  were  concerned. 
Secretary  Bell.  Yes. 

Mrs.  Schneider.  The  Office  of  Technology  Assessment  had  made 
some  recommendations  recently  and  they  suggested  that  the  Feder- 
al funds  should  be  used  for  the  direct  acquisition  of  computers  by 
schools,  and  also  to  subsidize  some  of  the  software  development  I 
just  wondered  what  your  opinion  was  in  those  recommendations 

Secretary  Bell.  If  you  had  flexibility  in  the  legislation— What 
concerns  me  is,  when  we  pass  legislation  on  education,  that  we 
need  to  be  aware  that  every  year— and  you  all  know  this;  I  just  say 
it  for  emphasis—every  year  the  legislature  meets,  they  receive  a 
message  from  the  Governor,  they  receive  a  proposed  budget,  and 
bills  are  introduced,  and  each  of  the  50  States  have  their  own 
framework  of  school  finance.  And  many  of  them  will  have  a  lot  of 
emphasis  on  computers,  and  others  will  have  no  emphasis  So  if  we 
have  it  flexible  enough,  so  that  if— and  most  legislation  that  is 
written  lets  each  State  have  their  pro  rata  share  of  the  funds  And 
if  a  State  already  has,  because  of  State  legislation,  a  very  rich  and 
adequate  program  in  the  area  of  acquisition  of  computer  hardware, 
that  then  they  would  have  flexibility  to  use  this  on  inservice  train- 
ing ot  teachers  and  acquisition  of  software.  It  is  that  sort  of  flexibil- 
ity that  I  would  plead  for. 

It  is  hard  to  fashion  1  Federal  shoe  to  fit  50  different  State  feet, 
if  I  can  use  that  analogy,  and  all  the  States  are  so  different  and 
everyyear  they  rt-adding'^te'tKesaioSl  finance  formulas.  We  need 
to,  I  believe,  respect  the  autonomy  and  the  major  responsibility  of 
the  States  to  meet  their  needs,  at  the  same  time  that  we  try  to  sup- 
plement and  encourage  and  provide  leadership  and  direction  on  the 
Federal  level. 

Mrs.  Schneider.  Well,  I  can  certainly  relate  to  that  response,  be- 
cause I,  too,  share  the  value  and  importance  of  local  governments 
making  such  decisions.  But  I  think  we  get  back  to  the  equity  issue, 
and  I  think  that  if  there  is  concern  on  the  national  level,  and  if 
this  administration  is  dedicated  to  changing  the  way  things  are, 
then  it  seems  to  me  that  some  of  those  guidelines  may  have  to  be 
mandatory  and  there  may  have  to  be  some  strings  attached  in 
order  to  provide  that  kind  of  equity,  almost  the  same  kind  of  situa- 
tion that  we  find  with  providing  equal  access  to  education  for  the 
handicapped  or  something  of  that  sort. 

I'm  not  sure  that's  the  solution,  but  I  think,  you  know,  perhaps 
there  really  must  be  some  kind  of  national  role  in  that  decision 

Secretary  Bell.  I  would  acknowledge  that  an  equity  problem  is 
emerging,  and  it  is  going  to  relate  to  the  have  and  have-not  homes 
with  computers.  Some  youngsters  right  now  have  access  to  comput- 
ers at  home  and  some  can  use  them  in  their  studies,  and  others 
can  t.  It  is  going  to  continue  to  aggravate  our  equality  and  our 
equity  problems.  The  low-income  neighborhood  schools  and  the  low- 


■  income  children  art?  going  to  be  disadvantaged  in  this  area.  You're 
touching  on  a  significant  point  there. 

Now,  how  to  formulate  legislation  in  a  way  so  you  don  t  oversup- 
ply  or  almost  overkill  the  problem— in  some  States  where  the  btate 
legislatures  are  addressing  it,  and  they,  too,  are  concerned  about 
equity  within  their  States—how  you  do  that  on  the  Federql.  level 
takes  a  lot  of  careful  thought.  , 

Programs  with  some  flexibility,  that  still  can  carry  out  the  pur- 
pose that  Congress  intended  when  you  enacted  it,  .that  a  the  real 
key.  I  think  that  that's  attainable.  But  I  think  you  really  need  to 
enact  your  legislation  with  the  maximum  amount  of  awareness  of 
the  States'  capability  in  that  area. 

Mrs.  Schneider.  Thank  you,  Mr.  Chairman.  I  have  no  turther 
questions. 

Mr.  Gore  [presiding].  Congressman  Volkmer. 
Mr.  Volkmer.  Thank  you,  Mr.  Chairman. 

Dr  Bell,  as  you  know,  many  people  in  the  country,  and  1  think 
many  parents,  are  concerned  today  about  the  still  basic  skills  in 
our  schools,  the  three  R's. 
Secretary  Bell.  Right.  m  p 

Mr  Volkmer.  I  would  like  to  know  how  you  view  the  impact  ot 
the  use  of  computers  in  educational  systems,  impacting  on  those 

basic  skills  «  ■ 

Secretary  Bell.  I  believe  that  anything  that  we  do,  whether  it  is 
the  use  of  computers  or  anything  else,  that  disuades  and  swerves 
us  away  from  meeting  the  enormous  need  that  we  have  to  teach 
English,  a  good  command  of  the  English  language,  so  we  have 
highly  literate  and  articulate  citizens,  and  social  studies,  so  there  is 
a  good  grasp  of  economics,  and  history,  and  how  our  Government 
functions,  and  mathematics  and  science,  good,  fundamental,  basic 
-math -and  science,  the  masteryjl  those  basic  subjects  must  be  our 
first  priority.  Only  to  the  extent  that  the  computer  can  help  in 
teaching  those  basics  do  I  think  that  it  also  ought  to  be  a  top  prior- 

I  don't  want  to  denigrate  the  arts  and  the  humanities.  I  know 
that  that's  important.  But  we  have  slipped  so  far  in  our  levels  ot 
literacy  and^bur  mastery  of  the  basics,  as  evidenced  by  the  decline 
in  the  college  entrance  examination  scores— and  our  National  Com- 
mission on  Excellence  study  recommends  that  every  student,  before 
they  graduate  from  high  school,  be  required  to  study  mathematics 
for  3  years,  science  for  3  years,  English  for  4  years,  and  social  stud- 
ies for  3  years,  and  a  foreign  language  for  at  least  2  years-and, 
incidentally,  they  recommend  in  their  study  at  least  a  course,  a  se- 
mester course,  in  computer  and  computer  literacy  and  an  aware- 
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I  would  just  emphasize,  in  response  to  your  point,  that  I  think 
that  we  need  to  focus  on  the  computer's  potential  for  helping  the 
teacher  and  strengthening  the  teacher's  role  in  teaching  these 
basic  subjects.  We  ought  to  beware  of  side  trips  out  into  esoteric 
areas  when  we're  hurting  so  bad  for  this. 

It's  like  spending  your  money  on  dessert  when  you  need  the 
good,  basic  nutrition  in  your  diet.  That's  what  we  need  educational- 
ly. We  need  to  be  aware  of  any  deviation  in  that  regard. 
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Mr.  Volkmkk.  In  other  words,  wo  should  make  sure  that  what- 
ever we  do  in  this  Field  in  the  use  of  computers  in  education  does 
not  reduce  the  requirements  on  those  basic  skills? 

Secretary  Bell.  My  worry  is  that  there  is  all  kinds  of  software 
being  developed  in  many  areas  that  isn't  fundamental  to  what  you 
have  emphasized  and  what  I  believe  is  so  critical  to  us.  Not  that  we 
ought  to  deny  that  or  try  to  prohibit  or  discourage  it  if  computer 
manufacturers  and  programers  want  to  do  it.  But  I  think  our  ef- 
forts and  our  focus  and  our  goal  ought  to  be  on  the  basics,  because 
we  need  it  so  badly  to  regain  our  position  where  we  were. 

Mr.  Volkmeh.  The  next  thing  I  would  like  to  follow  up  on  is  the 
gentlelady  from  Rhode  Island's  one  question,  I  don't  believe  we  got 
a — at  least  I  listened  and  I  didn't  hear  the  full  answer — as  to  the 
possibility  of  the  Federal  Government,  either  through  the  technol- 
ogy resource  centers  or  through  a  task  force,  a  funded  task  force, 
develop  software.  * 

Secretary  Bell.  I  think  that  research  and  development  is  a  role 
that  the  Federal  Government  can  play.  I  don't  think  there's  any 
reason  to  duplicate  that  in  the  50  States  and  in  all  the  universities 
around.  But  we  ought  to,  in  doing  that,  we  ought  to  harness  that 
talent  and  those  capabilities  and  coordinate  it.  So  I  believe  that 
R&D  in  education  is  very  important. 

Right  now  I  think  top  priority  ought  to  be  to  develop  the  best 
software  we  can  develop  for  the  computers.  The  computer  is  here 
to  stay  and  it's  going  to  play  an  increasing  part  in  our  lives.  That's 
why  we  critically  need  software  that  just  does  the  job.  So  much  of 
it  isn't  doing  the  job.  As  I  said  earlier,  it's  electronic  page  turning. 
You  ask  what  could  you  get  here  that  you  can't  get  from  a  book, 
and  the  answer,  with  much  of  the  software,  is  very  little.  Although 
there  are  exceptions  to  that,  and  I  want  to  emphasize  that.  There  is 
some  good  software  that  does  a  great  job  and  meets  the  criteria 
that — some  of  the  criteria  that  I  was  talking  about  in  my  testimo- 
ny. 

Mr.  Volkmer.  Do  you  see  within  the  Department  of  Education, 
within  this  coming  year,  a  development  of  a — I  don't  care — any 
kind  of  body,  to  oversee  or  try  to  coordinate  the  development  of 
software? 

Secretary  Bell.  Yes,  I  do.  I  think  we  have  a  firm  responsibility 
in  that  regard.  And.  if  the  committee  feels  that  way,  I'd  be  interest- 
ed in  your  views  and  your  recommendations. 

I  think  what  we  do  ought  not  to  be— ought  not  to  ignore  other 
efforts.  I  think  it  needs  to  be  some  coordination.  I  know  the  Nation-  ' 
al  Science  Foundation  has  a  great  deal  of  expertise  and  interest, 
concern  and  commitment  in  this  area.  We  need  to  work  together  to 
get  the  maximum  out  of  every  dollar  

Mr.  Volkmer.  Not  only  development  of  software,  but  would  all 
those  entail  also  the  possible  assistance  in  developing  appropriate 
courses  for  a  computer-based  course? 

Secretary  Bell.  Right.  I  agree  with  that.  We  have  the  big  prob- 
lem, as  I  said  earlier,  of  trying  to  get  more  compatibility  with 
equipment,  so  when  you  get  some  good  software,  you  can  use  it  on 
more  than  one  name  brand. 

Mr.  Volkmer.  In  closing,  I  would  like  to  ask  you  to  comment  on 
whether  or  not  you  view  the  present  utilization  of  computers  in  our 
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educational  system  hh  one  where  it  ia  moatly  just  familiarization 
with  the  compute! — in  other  words,  not  really  a  learning  process  of 
educational,  except  to  the  extent  of  what  a  computer  ia  and  how  it 
operates,  as  against — in  other  words,  learning  with  the  computer 
or  through  the  computer, 

Secretary  Beix.  I  think  that  much  of  it  is  getting  familiar  with 
it.  There  is  a  great  deal  of  learning  how  to  program  the  computer. 
T  think  computer  programing  may  be  important  to  those  that  want 
to  do  that,  but  I  don't  need  to  know  how  to  program  a  computer  to 
use  it  any  more  than  I  need  to  know  how  to  overhaul  my  auto- 
mobile to  use  it.  And  so  I  feel  that  we  ought  to  be  spending  our 
resources  to  the  maximum  extent  we  can  on  developing  the  soft- 
ware and  the  equipment  compatibility  so  we  have  outstanding  pro- 
gramed that  will  really  motivate  and  turn  students  on  and  meet 
their  individual  needs. 

Mr.  Volkmer.  Thank  you,  Mr.  Chairman. 

Mr.  Gore.  Congressman  Durbin. 

Mr.  Durbin.  Dr.  Bell,  I  apologize  for  being  a  little  late.  I  read 
your  statement  and  would  like  to  ask  a  question  that  goes  back  to 
what  Mr.  Reid  was  soeaking  to  you  about. 

I  sense  in  the  last  few  months — I  think  we  all  do— rthere  has  been 
a  heightened  interest  in  this  country  in  education,  our  deficiencies. 
The  very  reason  we're  having  this  hearing  today,  I  think,  is  prob- 
ably grounded  in  some  of  the  reports  that  have  been  released 
across  the  country,  and  I  sense  what  is  going  on  here  is  the  general 
agreement  in  reference  to  the  problem  and  some  genuine  disagree- 
ment as  to  how  we  solve  it,  even  though  we  sound  to  be  a  very 
unanimous  group  here  today. 

I>  for  one — I  read  with  great  interest,  and  I  think  with  great  ap- 
proval, the  statement  that  you  made,  about  undertaking  an  effort 
similar  to  the  Manhattan  project,  or  NASA's  space  shuttle  project, 
when  it  comes  to  developing  R&D  as  to  computer.  And  I  think  it's 
needed,  because  I  think  it's  far  beyond  the  proficiency  of  individual 
school  districts  to  come  up  with  answers  to  some  of  these  large 
questions. 

But  what  I  also  hear  in  your  testimony  is  a  continued  reference,- 
whether  it's  to  funding  or  to  stating  objectives,  of  deferring  again 
to  the  local  unit  and  not  stating  national  objectives  and  national 
goals,  not  putting  our  money  where  our  interests  are.  How  long 
can  we  afford  to  sit  back  and  talk  about  these  problems  nationally 
without  making  a  commitment  here  at  the  Federal  level?  If  we~had 
left  the  space  program  to  50  individual  States,  I  don't  know  if  we 
would  have  had  our  first  orbit  of  the  Earth,  let  alone  our  space 
shuttle  going  on  today.  When  are  we  going  to  set  these  objectives 
and  put  our  resources  at  the  Federal  level,  as  limited  as  they  are, 
into  some  national  goals  that  we  need? 

Secretary  Bell.  1  think  your  point  is  well  taken.  I  think  as  far  as 
developing  software  in  the  R&D  effort  that  we  really  need  to  take 
the  lead  there.  I  wonder  to  what  extent  we  ought  to  prescribe  and 
mandate  by  laws  passed  by  the  Congress  that  every  student  in  the 
United  States  must  study  English  for  4  years,  math  for  3,  science 
for  3  and  so  on.  That's   * 

Mr.  Durbin.  Doctor,  excuse  me  for  interrupting,  but  is  it  not  true 
that  when  we  don't  pursue  such  a  mandate  and  don't  make  sure 
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it's  done  tit  the  local  level,  that  we  in  Washington  bear  the  burden 
of  illiteracy  in  the  moneys  we  have  to  appropriate  year  after  year 
lor  various  pr-  .jriima  to  help  people  who  are  unablo  to  be  trained 
or  skilled  and  be  productive  in  our  society? 

Secretary  BKi.f,  Yes,  I  agree  with  that,  But  tho  fundamental 
question  is  do  we  want  to  reverse  our  time  honored  position— and 
maybe  you'd  say  yes,  indeed,  it's  urgent  enough  that  we  need  to  do 
that.  I  just  raise  the  question,  do  we  want  to  reverse  our  time  hon- 
ored position  that  education  is  primarily  a  State  responsibility? 
You  know,  you  can  say  there  are  50  States  out  here  going  in  50 
different  directions.  I'm  aware  of  that  problem.  But  education  is 
primarily  a  State  responsibility.  And  I  have  been  meeting  with, 
Governors  and  State  legislators  and  I  have  been  reporting  on  this 
report  and  since  then  others  that  we've  talked  about  and  I've  been 
saying  to  the  States:  "Look,  education  is  to  State  government  what 
national  defense  is  to  the*  Federal  Government,  It's  your  first  re- 
sponsibility." And  when  this  country  was  established,  the  Founding 
Fathers,  representing 'the  States,  the  colonies  that  came  to  do  it, 
they  reserved  for  themselves  the  responsibility  for  education.  So  it 
is  the  big  argument  we  always  have,  what's  the  Federal  role,  how 
much  Federal  direction  should  we  give,  and  how  much  should  we 
defer  to  the  States. 

I  think  we  have  a  leadership  responsibility,  and  I  feel  that  I  do, 
as  the  Secretary  of  Education.  I  don't  feel  that  I  have  a  mandate  to 
direct  and  to  set  standards  and  to  lay  them,  on  from  Washington. 

I  recognize  that  it's  an  increasingly  frustrating  answer  to  give 
because  of  our  concern,  and  I'd  say,  frankly,  because  of  the  failure 
of  some  of  the  States  to  meet  their  needs.  At  the  present  time  I 
have  been  compiling  an  assessment  of  the  50  States  and  how 
they're  performing  in  education.  I  can  tell  you — and  I  know  you 
wouldn't  be  surprised — that  the  results  are  enormously  varied.  I'm 
trying  to  do  everything  I  can. 

I  met  with  the  Governors  in  their  annual  meeting  up  in  Port- 
-land^-Maine,  and  I  am  in-correspondence_with  them.and  I'm  on  the. 
telephone  with  them.  There  are  going  to  be  a  large  number  of  rec- 
ommendations proposed  to  legislatures  in  January  when  the  legis- 
latures convene  again.  I  think  we're  going  to  see  an  acceptance  of 
the  recommendations  of  our  National  Commission  on  upgrading 
standards. 

But  the  States  have  insisted — they  are  very  jealous  of  their  pre- 
rogatives in  the  area  of  education.  They  feel  that  it's  their  arena 
and  that  we  ought  to  help  them  and  supplement  them  and 
strengthen  them,  but  we  hadn't  ought  to  supplant  what  they're 
doing. 

Mr.  Durbin.  Thank  you. 

Mr.  Gore.  Thank  you  very  much.       P  ( 
Let  me  just  close  with  a  couple  of  brief  questions  to  try  to  clarify 

the  policy  questions  that  we  have  been  discussing  with  you. 
First,  there  is  general  agreement  that  the  use  of  computers  in 

education,  to  improve  the  educational  process,  represents  a  vast, 

unexploited  opportunity;  that's  a  given. 
-  Secretary  Bell.  I  should  say,  Mr.  Chairman. 
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Mr.  QoiiK.  Second,  perhaps  the  key  part  of  the  problem  which 
must  be  solved  before  that  potential  is  realized  involves  the  devel- 
opment of  good  educational  software. 

Secretary  Bkll.  Right. 

.Mr.  Qokk.  Now,  we  may  come  to  different  conclusions  as  these  2 
days  of  hearings  proceed,  but  that  appears  to  be  the  case  at  this 
point  in  the  hearing. 

Perhaps  the  best  opportunity  with  educational  software  will  in- 
volve interactive  educational  software.  OK,  so  far  so  good? 

Secretary  Bell,  Yes. 

Mr.  Gore.  Third,  you  agree— I  mean,  the  talk  about  Federal  role 
and  State  role  in  prescribing  standards  is  one  thing— but  you 
agree,  if  I'm  not  mistaken,  that  there  should  be  a  large  Federal 
role  in  solving  this  bottleneck,  in  helping  us  get  past  this  bottle- 
neck of  the  lack  of  good  educational  software;  is  that  right? 

Secretary  Bell.  Yes;  if  we  don't  do  it,  it's  not  going  to  be  done. 
So  I  agree  with  that. 

Mr.  Gore.  OK. 

Fourth,  the  Federal  role  in  solving  that  part  of  the  problem 
should  be  a  massive  role.  Is  that0 where  the  Manhattan  project  ref- 
erence is  

Secretary  Bell.  Yes;  if  we  don't  develop  software  that  meets  the 
criteria  that  I  outlined  here— and  others  who  are  wiser  than  I  that 
will  come  before  you  and  maybe  add  or  correct  or  modify  what  I 
have  tossed  out  here — if  we  don't  do  that,  and  if  we  don't  do  it  by 
bringing  together  the  best  resources  we  have,  we're  going  to  contin- 
ue to  have  fragmented  effort  and  we're  not  going  to  realize  'the 
great  potential  of  this  artificial  intelligence  called  a  computer, 

Mr.  Gore.  OK.  Well,  we've  made  a  lot  of  progress,  then. 

Now,  of  course,  with  the  fiscal  problems  that  we  have  in  this 
country,  all  such  conclusions  are  subject  to  revision,  both  on  Cap- 
itol Hill  and  in  the  executive  branch,  I  know.  But  at  least  we'ra  in 
agreement  that  that's  really  what  ought  to  be  done.  -  * 

One  of  our  later  witnesses,  Dr.  Joe  Wyatt  of  Vanderbilt  Universi- 
ty, will  testify  and  makes  an  intriguing  suggest ion^about  the  ppssi- 
bility  of  a  Comsat  model  for  helping  private  enterprise  in  conjunc- 
tion with  the  Federal  coordination  to  hurdle  the  high-risk  barriers 
on  the  front  end  and  set  up  a  massive  effort  to  solve  this  education- 
al software  problem. 

If  we  happen  to  come  back  after  these  hearings  and  after*  our  de- 
liberations with  such  a  recommendation,  that  is  something  you 
have  an  open  mind  about,  is  it? 

Secretary  Bell.  I  do.  I  would  emphasize  to  you  that  we  have  a 
research  arm  now,  called  the  National  Institute  of  Education.  It's 
an  embattled  agency  in  our  Department.  Part  of  the  problem  is  the 
resources  that  NIE  gets,  the  funding  is  already  categorized.  We 
have  a  large  number  of  laboratories  and  centers  that  are  out  there  , 
that  are  autonomous  bodies,  and  we  have  to  fund  them  first.  When 
we  get  through,  we  have  precious  little  left.  So  I'm  not  saying  that 
we  need — if  we  could  use  the  money  that  we  have,  we'd  be  a  lot — a 
long  ways  toward  it, 

Mr.  Gore.  Maybe  we  went  two  steps  forward  and  then  one 
back   _  _  '    _     


HSI 

Secretary  HKMo  Uenlly,  wo  had  ought  to  use  and  wo  had  (Aight  to 
have  Ihu  authority  to  use  t  ho  resources  that  wo  havo  more  eflec- 
lively. 

Mr;  Oouk.  Well,  I  don't  want  to  got  into  tho  ourronl  controversy 
ahout  tho  NIK,  I  support  tho  NIIO,  i  don't  want  to  got  into  tho  con< 
trovorsy  aliout  that.  I  think  this  is  roally  a  different  subject. 

Secretary  Itau*.  Well,  you  see,  Mr,  Chairman,  whatevei  it  la,  and 
whatever  entity  it  in— and  if  It  isn't  NIE,  it  ought  to  bo  something 
oIho— but  we  ought  to  have  research  in  education  and  about  teach- 
ing unci  learning.  I  havo  had  this  argument  inside  and  outside  the 
administration,  and  I've  had  a  lot  of  it.  We  ought  to  havo  research 
about  teaching  and  learning  just  as  wo  havo  research  in  the  health 
area  for  the  National  Institutes  of  Health  and  like  we  have  NASA 
and  their  massive  R&D  offorts, 

We  can  Just  do  a  lot  more  than  we're  doing  to  make  our  teaching 
and  learning  more  effective— and  we  spend  $230  billion  out  there 
on  education.  That's  the  price  tag  for  this  year,  Three  out  of  every 
10  people  in  the  United  States  are  involved  in  education  as  their 
lull-time  endeavor,  either  as  students  or  employees.  You  take  kin- 
dergarten through  graduate  school,  public  and  private  institutions, 
HO  percent  of  the  people  in  this  country  are  involved  in  that  enter- 
prise. It's  a  $230  billion  enterprise,  I  have  been  pleading  as  fervent- 
ly as  I  can  for  some  good  R&D  effort,  and  the  computer  has  just 
highlighted  that  necessity. 

Mr.  Gore.  One  final  question  from  me. 

Some  of  us  have  supported  legislation  to  allow  the  computer 
hardware  manufacturers  to  donate  computers  to  schools  around 
the  country  in  an  effort  to  increase  the  pace  with  which  school  sys- 
tems acquire  computers.  Do  you  support  that'bill? 

Secretary  Bell.  Yes;  I  don  t  have  any  objection  to  it. 

Mr.  Gore.  OK,  fine.  Our  fight  is  really  with  the  Secretary  of 
Treasury  on  that  one,  then. 

Secretary  Bell.  Well,  I  think  Don  Regan  is  concerned  about  all 
of  the  

Mr.  Gore.  We'll  let  him  speak  for  himself. 

Secretary  Bell.  Right, 
t  Mr.  Gore.  I  don't  want  to  clutter  the  record,  you  know,  with— 
I  m  just  kidding.  You  can  complete  your  statement  if  you  want. 

Secretary  Bell.  I've  had  other  debates.  I've  wanted  an  equivalent 
of  the  Individual  Retirement  Act  for  funding  access  to  higher  edu- 
cation. I've  had  debates  with  Don  on  that.  He  says  we  have  all 
kinds  of  schemes  to  invade  IRS  and  then  we  wonder  where  the  rev- 
enue is. 

Mr.  Gore.  Yeah. 

Secretary  Bell.  So  I  have  a  little  sympathy  with  his  point  of 
view  there. 
Mr.  Gore.  Just  not  on  this  particular  bill. 

Secretary  Bell.  Well,  I  guess  I'm  like  everyone  else.  My  pet 
project,  you  know. 
Mr.  Gore.  Right. 

I  went  out  of  turn  inadvertently  and  didn't  notice  Congressman 
McCandless  was  here.  He  is  recognized  at  this  time. 

Mr.  McCandless.  Thank  you,  Mr.  Chairman.  I  apologize  to  you 
and  Dr.  Bell.  California's  Outer  Continental  Shelf  well  drilling 


took,  unfurl unaloly,  priority  thin  morning,  and  I  don't  want  to  ho 
competitive, 

The  ooncorn  I  have  horo~l  havo  road  your  statement  and  you 
talk  about  tho  Manhattan  project,  and  then  tho  conversation  that  I 
was  able  to  llnton  to  talked  about  tho  space  program  and  ho  forth.  I 
havo  a  little  difficulty  horo  in  drawing  analogies  and  comparisons 
to  what  it  is  I  understand  we're  talking  about  as  to  tho  intensity  or 
tho  need  to  procood  la  that  direction, 

Could  you  juat  briefly  elaborate  on  why  you  feel  tho  intensity  of 
such  a  program  is  necessary? 

Secrotnry  Bkuu  Well,  I  think  to  devolop  tho  kind  of  software, 
teach  tho  basics  that  wo  talked  about,  the  math,  tho  science,  tho 
English  and  so  on,  it  takes  a  big  effort,  not  the  many  efforts  that 
havo  boon  going  on  to  develop  little  software  units  that  might  be 
the  equivalent  of  a  chapter  or  half  a  chapter  in  a  course,  but  a  big 
effort  to  develop  a  good  software  package. 

Now,  the  Manhattan  project  analogy  that  I  used  here,  I  wouldn't 
want  to  have  that  interpreted  as  a  plea  that  we  need  to  come  up 
with  a  vast  sum  of  money.  My  plea  is  that  we  hove  some  freedom 
to  use  the  resources  that  we  do  have.  And  our  hands  are  tied  by 
the  way  our  funds  are  appropriated  to  us,  or  we  could  come  to 
grips  with  that. 

Now,  the  NIE  budget  varies  from  $48  to  $53  million.  Well,  that's 
enough  for  a  big  effort  if  we  had  some  capability  and  some  authori- 
ty to  coordinate  what  we  have.  So  I  wouldn't  want  my  testimony  to 
be  interpreted  as  just  coming  up  here  and  asking  for  a  massive,  big 
additional  funding  proposal.  My  plea  is  that. 

Now,  we  have  a  fund  called  the  Secretary's  discretionary  fund, 
and  the  only  thing  about  the  Secretary's  discretionary  fund  is 
there  is  no  discretion  in  it.  So  that's  the  point  I'm  making.  I  could 
come  to  grips  with  some  of  these  problems.  I  think  the  committee 
is  saying  to  me,  "why  can't  you  do  more  than  you're  doing,"  or 
you're  implying  that,  and  I!m  saying  the  resources  are  there,  but 
our  inclination— and  I  sympathize  with  it;  I  know  what  you  have  to 
do  in  the  House  and  the  Senate  in  that  regard.  By  the  time  you 
take  care  of  the  special  interest  groups  that  wants  a  piece  divvied 
off  from  this  and  that,  and  they  all  get  their  hunk  of  it,  there  is 
little  left  for  a  large  effort  That's  where  the  Manhattan  project 
analogy  came  from. 

I  Wouldn't  want  you  to  interpret  from  me,  Congressman,  that  I 
think  we  need  a  huge,  massive  new  spending  program.  I  would  say, 
like  we're  trying  to  say  to  the  schools  now,  let's  do  what  we  can  do 
with  the  resources  that  we  have.  This  is  a  high  enough  priority 
that  it  ought  to  come  ahead  of  some  of  the  other  kind  of  trivial 
effort  that's  going  on  out  in  many  of  these  areas  now  that  we're 
mandated  to  fund. 

Mr.  McCandless.  You  and  I  visited  a  high  school  in  Whittier  not 
too  long  ago,  when  we  found  something  rather  astounding  about 
the  improvement  in  the  basic  skills  of  those  students  and  how  that 
high  school  was  able  to  arrive  at  that  point  in  its  history.  I  noted' 
the  absence  of  a  lot  of  computers  around  and  computers  were  not 
talked  about  as  a  part  of  the  result. 


I  nm  wondering  h^ro  if  wo'ro— ngnln,  I  am  probably  repetitive-' 
I  wo  ru  aoying  that  nmybo  oompuUmi  ore  the  answer  to  (ho  prob- 
lem ol  our  educational  ayHtom, 

Swrolnry  DnMh  I  think  wo  ought  to  bo  caroftil  about  that,  Wo 
hiiyp— nncl  the  vmmw  wo  honored  Plouoor  High  School  in  Whlttior 
ih  boemiHo  It  h  an  inHtitutioa  that  in  7ii  percent  minority,  a  huge 
amount,  o  poverty,  and  it  ban  gone  ngnlnHt  tho  trend  and  in  Huoh  a 
dlHtinKUlHhod  high  Hohool. 

Incidentally,  CongrosHmnn,  thoHO  schools,  152  of  thorn,  of  which 
I  lonoor  I  Ugh  Ih  one,  aro  in  town  today,  and  thoy  are  all  going  to 
receive  awards  and  aro  going  to  bo  honored  at  the  White  Houao 
today.  You1  might  bo  interested  In  that,  I  know  your  colleagues 
I  mm  Pioneer  High  School  In  Whlttier  are  going  to  be  here, 

Hut  I  recognize,  and  we  ought  to  bo  careful  oh  wo  emphaaizo  tho 
potential  ol  the  computer,  that  wo'ro  not  saying  that  that's  going 
to  be  tho  solution  to  all  or  our  problems,  I  think  It's  still  going  to 
take  a  good  solid  toacher  and  a  heavy  commitment,  like  was  at  Pio- 
neer High  School,  the  great  leadership  or  that  principal,  and  many 
ol  the  traditional  approaches  afo  still  going  to  be  necessary, 

I  guess  the  point  in  this  testimony  is  that  the  computer  is  here, 
and  its  going  to  invade  our  lives  whether  we  want  it  to  or  not,  and 
wed  ought  to  be  bending  it  to  our  advantage  and  utilizing  it  and 
exploiting  it  to  the  maximum  potential.  But  we  hadn't  ought  to 
imply,  and  I  hope  my  testimony  hasn't  implied,  that  we  can't  learn 
and  we  can  t  do  better  than  we  are  doing  with  good,  solid,  funda- 
mental teaching  in  the  traditional  way,  because  I  believe  that  we 
can  and  I  believe  that  /Pioneer  High  demonstrated  that  to  many 
other  high  schools  in  thp  country.  * 

Mr.  McCandless.  Thrink  you,  Doctor. 

Thank  you,  Mr.  Chairman. 

Mr.  Gore.  Mr.  Secretary,  thank  you  very  much  for  getting  us  off 
to  a  good  start  in  thesfe  2  days  of  hearings.  And  we  will  communi- 
cate with  you  as  time/goes  on.  We're  going  to  have  recommenda- 
tions on  this  subject,  jind  we  are  most  appreciative  of  your  state- 
ment that  you  will  welcome  such  recommendations  

_^£cmtaryJJELL^^      

Mr«  Gore.  And  we  consult  with  you  in  the  future  as  to  what 
we  find  out  in  our  exploration  here. 

Secretary  Bell.  I'll  (follow  this  hearing  with  great  interest,  more 
than  normal,  and  will  be  interested  in  the  recommendations  of  the 
committee.  J 

Thank,  you  for  the  Opportunity  to  testify. 

Mr.  Gore.  Thank  ybu,  Mr.  Secretary. 

Our  next  witness  ik  Dr.  Edward  Knapp,  Director  of  the  National 
Science  Foundation.  Dr.  Knapp,  we  are  honored  to  have  you  with 
us  today  as  well.  We  look  forward  to  your  statement.  As  I  told  Sec- 
retary Bell,  the*  entire  text  will  be  put  into  the  record,  without  ob- 
jection, and  if  you  care  to  summarize  any  portion  of  it,  please  feel 
free  to  do  so.  If  you  care  to  present  it  all,  you're  welcome  to  do  so. 

We  are  honored  to  have  you,  and  please  proceed. 
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HTATKMHNT  (W  Ml  HOWARD  A,  KNAPI',  DIRHC1T0U,  NATIONAL 
HWNNUU  FOUNDATION 

Dr.  Knapi*.  Thank  you,  Mr,  Chairman,  I  will  present  n  short 
Hiimmnry  of  the  testimony  which  la  entered  for  the  record. 

I  nm  really  very  pleased  to  he  hero  to  discuss  with  you  a  topic 
that  has  received  much  publicity  lately,  and  it  la  also,  i  think,  ex* 
tromolv  important  for  our  future— tlu\t  ia,  computers  in  education, 

I  will  describe  to  you  some  current  NSF  activities  related  to  the 
use  of  computers  in  education,  and  will  then  present  what  I  see  as 
the  major  issues  before  us  in  the  growing  use  of  computers  at  all 
lovols  of  education,  from  elementary  schools  through  graduate 
school, 

NSF's  broad  mission,  as  you  know,  was  to  monitor  and  improve 
the  health  of  American  science  and  engineering,  Today,  this  una- 
voidably includes  the  use  of  computers  in  science  and  engineering 
and  in  science  and  mathematics  education, 

Because  computer  technology  and  the  usos  of  computers  have 
grown  so  rnpidlyin  tha  past  30  years,  we  are  able  to  contemplate 
possibilities  for  using  computers  in  education  that  only  the  most 
imaginative  educator  or  computer  scientist  dreamed  of  30  years 
ago.  But  dreaming  and  doing  are  not  the  same  thing.  We  must  re- 
alistically appraise  these  possibilities  to  determine  which  ones  are 
worth  pursuing  and  then  take  what  steps  we  can  to  incorporate  the 
best  of  these  uses  of  the  computer  in  the  classroom.      -  . 

How  has  NSF  fostered  and  supported  the  use  of  computers  for 
education?  NSP  does  not  mandate  the  specific  uses  of  computers  in 
education  and,  in  fact,  NSF  is  not  the  chief  source  of  funding  for 
educational  institutions  in  this  or  any  other  area.  However,  NSF 
has  traditionally  leveraged  its  expertise  and  money  so  that  it  has  i\ 
significant  impact  on  the  way  computers  are  used  in  education.  To 
do  this,  NSP  has  supported  innovations  in  computing  equipment 
and  materials.  Some  of  the  landmark  results  of  this  support  have 
been  the  computer  languages  BASIC  and  LOGO,  CONDUIT  as  a 
clearinghouse  for  computer  software,  PLATO  and  the  software  and 
authoring  system,  the  Huntington  II.  _^ 

NSF  continues  to  provide  leadership  in  this  area.-Currently,.NSE_ 
sponsors  two  programs  concerned  with  computers  and  precollege 
education.  One,  materials  development  for  precollege  science  and 
mathematics,  is  designed  to  enlist  the  best  scientists  and  science 
educators  in  developing  new  or  improved  science  and  mathematics 
instruction  materials.  These  new  or  improved  materials  might 
focus  on  advanced  technologies  such  as  computers  and  telecommu- 
nications°and  computer  programs,  software  and  systems,  and  tele- 
vision-based materials  to  improve  the  teaching  of  science  and 
mathematics.  * 

Much  interest  has  been  shown  for  another  program,  honors 
workshops  for  precollege  teachers  of  science  and  mathematics, 
which  is  aimed  at  recognizing  and  honoring  excellent  precollege 
mathematics  and  science  teachers  and«  providing  renewal  and  up- 
dating for  these  teachers.  It  is  done  by,  first,  identifying  and  select- 
ing science  and  mathematics  teachers  of  proven  quality  perform- 
ance and,  second,  establishing  workshops  designed  to  update  these 
teachers  in  important  areas  of  science,  mathematics,  and  technol- 
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ogy.  Some  of  these  workshops  will  cover  new  uses  of  computers  in 
the  dassroorn.  ° 

We  will  make  sure  at  NSF  that  these  workshops  are  designed  so 
that  participants  will  be  equipped  with  the  materials  and  skills 
necessary  to  teach  what  they  have  learned  to  fellow  teachers.  Be- 
cause relatively  few  teachers  can  attend  these  workshops,  we  must 
build  such  a  multiplier  effect  into  the  workshops  we  fund.  Only  in 
that  way  can  the  workshops  have  a  noticeable  impact  on  the  qual- 
ity of  science  and  mathematics  instruction  in  our  schools. 

In  these  two  areas  of  precollege  education,  as  in  all  areas,  we  call 
on  the  community  of  educators,  scientists  and  engineers,  to  write, 
proposals  to  develop  materials  or  to  organize  workshops  that  will 
help  improve  the  way  science  and  mathematics  is  taught  in  our 
country's  elementary  and^secondary  schools.  Our  great  strength  at 
NSF  is  not  our  ability  to  come  up  with  great  ideas—although  we  do 
come  up  with  some.  Our  strength  lies  in  tapping  the  talents  of 
people  all  over  the  country,  recognizing  their  ideas,  and  then  sup- 
porting those  ideas  with  funds. 

The  skillful  and  intelligent  use  of  computers  at  colleges  and  uni- 
versities is  important  in  educating  prospective  scientists  and  engi- 
neers. We  support  a  number  of  programs  that  address  this  need. 
They,  along  with  a  brief  summary  of  seven  studies  that  haye  affect- 
ed, the  way  NSF  is  approaching  its  leadership  in  the  area  of  com- 
puters' in  education,  are  included  in  the  testimony  submitted  for 
the  record. 

.  I  would  like  to  describe  to  you  one  especially  interesting  example 
of  interagency  cooperation  which  serves  undergraduate  and  gradu- 
ate students  in  remarkable  ways,  A  joint  cooperative  agreement 
has  been  established  between  the  National  Science  Foundation  and 
the  Defense  Advanced  Research  Projects  Agency  [DARPA],  that 
will  allow  qualifying  universities  to  use  the  DARPA  fast  turn- 
around very  large  scale  integration  [VLSI]  implementation  facility 
at  no  cost  as  part  of  a  university-based  research  and  education  pro- 
gram. This  enables  selected  students  to  design  semiconductor  chips, 
submit  them  in  digital  form  over  a  network  at  the  implementation 
facility,  have  them  fabricated  by  DARPA,  receive  the  chip  in  the 
mail  in  4  to  (i  weeks;  and  test  its  capabilities,  this  provides  a  spe- 
cial opportunity  for  college  and  graduate  level  students  to  have 
hands-on  learning  experiences  in  these  very  sophisticated  technol- 
ogies. 

Now  I  would  like  to  present  some  of  my  reflections  on  where  we 
are  today  regarding  computers  and  education.  The  use  of  comput- 
ers in  education  is  still  in  its  infancy.  In  looking  at  the  educational 
uses  of  computers,  we  must  understand  that  the  computer  is  only  a 
tool— like  the  telephone  or  the  typewriter— that  does, not  replace 
basic  thinking  or  work  in  the  classroom.  The  computer  will  never 
take  the  place  of  teachers,  whose  knowledge  of  children  and  how 
each  child  learns  is  essential  for  successful  education. 

Even  so,  all  'Americans  should  have  an  acquaintance  with  the 
computer  and  how  it  can  work  for  them.  This  i*  true  of  those 
Pe0Pje  who jwilJLneyer  jvnte  a^progdam, _as  much. as.it  is  true  for 
those  who  will  help  design  computer  architecture  for  the  next  gen- 
eration of  supercomputers.  Computers  are  becoming  a  nart  of  our 
lives,  like  the  telephone,  and  those  Americans  who  are  not  ac- 
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quainted  with  them  will  be  as  helpless  as  those  who  don't  know 
how  to  dial  a  telephone. 

While  the  Nation's  schools  are  putting  computers  in  every  class- 
room, several  areas  need  continual  investigation.  We  must  better 
understand  instructional  computing.  We  will  continue  to  support 
scientists,  mathematicians,  engineers,  and  educators  to  develop 
ways  to  use  computers  as  a  tool  in  the  classroom-— developing  pro- 
grams that  will  actively  involve  students  in  building  intuition,  un- 
derstanding complex  ideas,  and  improving  problem-solving  abili- 
ties. . 

We  must  also  continue  our  research  on  the  effectiveness  of  com- 
puters in  education  at  all  levels.  NSF  supported  a  study  which  ex- 
amined over  400  prototype  projects  investigating  the  use  of  comput- 
ers in  higher  education.  The  study  found  that  using  computers  to, 
instruct  in  higher  education  improves  the  student  performance 
slightly  but  significantly,  fosters  positive  attitudes  toward  the  sub- 
ject being  studied,  and  allows  the  student  to  complete  specific  edu- 
cational tasks  in  two-thirds  the  time  required  for  conventional 
teaching  of  the  same  task.  The  results  are  basically  the  same  for 
instructional  computing  in  secondary  schools. 

The  use  of  computers  in  elementary  education  also  promises  to 
improve  the  performance  of  students.  The  degree  of  improvement, 
of  course,  depends  upon  many  factors,  including  expertise  of  the 
teacher  using  the  computer,  whether  the  student  is  actively  or  pas- 
sively involved  with  the  computer,  and  ti  e  appropriateness  of  the 
task  being  performed  on  the  computer  in  relation  to  the  subject 
being  taught.  Today's  hardware,  including  such  things  as  intelli- 
gent video  discs,  uses  both  the  student's  and  the  teacher's  time 
more  efficiently,  but  we  need  to  improve  dramatically  suitable  ap- 
plications for  such  hardware  and  teacher  training. 

Lack  of  a  critical  mass  of  quality  software  for  computers  is  a  seri- 
ous issue  that  must  be  discussed  among  educators  and  scientists 
and  engineers  concerned  about  the  use  of  computers  in  instruction. 
To  encourage  the  development  of  quality  software,  NSF  is  present- 
ly reexamining  its  copyright  and  royalty  policies  for  curriculum  de- 
velopment to  insure  that  what  we  do  develop  is  placed  into  the 
system  and  can  be  used  by  schools  throughout  the  country. 

The  lack  of  quality  software  is  compounded  by  a  lack  of  science 
and  mathematics  teachers  qualified  to  use  computers.  Teacher 
training  and  retraining  is  vital  to  the  effective  use  of  this  new  tech- 
nology in  teaching.  How  can  this  best  be  accomplished?  Meeting 
this  challenge  must  necessarily  involve  all  sectors  of  government. 
However,  we  believe  that  NSF  can  make  a  significant  contribution 
in  this  area.  We  can  encourage  each  State  and  local  school  district 
to  continuously  train  and  retrain  teachers  in  the  use  of  computers. 
We  also  believe  the  development  of  new  course  materials  can  be 
combined  with  teacher  training  to  the  benefit  of  both. 

The  new  development  of  artificial  intelligence  techniques  in  com- 
puting may  open  th*  door  to  an  entirely  new  level  of  computer  use 
in  instruction.  Computers  that  can  carry  on  dialog  with  the  student 
and  lead  the  students  to  the  correct  concept  could  revolutionize  in- 
struction in  some  school  subjects.  Unfortunately,  major  changes  in 
hardware  design  concepts  may  be  required  to  allow  these  artificial 
intelligence  concepts  to  be  applied  within  the  classroom. 
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Another  very  important  and  often  overlooked  use  of  computers 
in  schools  is  helping  relieve  teachers  of  much  of  their  administra- 
tive burden.  The  use  of  computers  in  the  classroom  should  also  in- 
clude teacher  use  of  the  computer  for  such  mundane  tasks  as  rec- 
ordkeeping, word  processing,  and  internal  school  mail.  This  will 
allow  teachers  to  spend  more  time  teaching  which  will  not  only  im- 
prove the  quality  of  science  and  mathematics  instruction,  but  in- 
struction in  all  the  disciplines. 

Of  special  concern  is  equity  in  the  use  of  computers  by  all  seg- 
ments of  society.  We  fnust  use  our  influence  at  NSF  to  help  make 
computers  available  for  education  to  all  Americans.  As  a  society, 
we  must  take  steps  to  insure  that  all  students  have  the  opportunity 
to  learn  about  and  use  computers.  Price,  and  the  availability  of 
small  computers,  are  such  that  students  should  be  provided  com- 
puters are  readily  as  they  are  provided  hand  calculators  or  text- 
books in  the  next  few  years. 

NSF  has  prime  responsibility  for  supporting  basic  research  in, 
for  example,  the  cognitive  sciences,  which  will  aid  the  development 
of  more  effective  materials.  And  again,  NSF  has  an  important  role 
in  developing  exemplary  programs,  and  in  encouraging  partner- 
ships among  the  scientific  community,  government,  industry,  and 
the  universities, 

I  am  very  encouraged  by  the  grass  roots  concern  for  the  condi- 
tion of  our  system  of  education  in  the  United  States.  And  I  believe 
NSF  can  further  the  enthusiastic  and  resourceful  efforts  of  teach- 
ers, pupils,  school  administrtors,  and  parents.v 

The  age  fcf  computers  is  here— in  our  homes,  in  our  business,  in 
our  schools,  in  our  government.  To  derive  the  greatest  benefit  from 
computers  and  other  new  information  technologies  in  education,' 
we  must  continue  to  ask  questions  about  their  usefullness  and  ana- 
lyze the  ways  they  can  best  be  used  in  the  education  of  all  of  our 
citizens. 

Thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Dr.  Knapp  follows:] 
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STATEMENT  OF 
DR.  EDWARD  A.  KNAPP 
DIRECTOR 
NATIONAL  SCIENCE  FOUNDATION 

BEFORE  THE 

SUBCOMMITTEE  ON  INVESTIGATIONS  AND  OVERSIGHT 
COMMITTEE  ON  SCIENCE  AND  TECHNOLOGY 
HOUSE  OF  REPRESENTATIVES 

SEPTEMBER  28,  1983 


Mr,  Chairman  and  Members  of  the  Committee: 

I  welcome  the  opportunity  to  appear  before  you  to  discuss  the 
general  topic  of  computers  and  education.    Today  I  will  give  you  a 
report  on  current  NSF  activities  related  to  this  area.     I  will  also 
describe  what  I  see  as  the  uajor  issues  before  us  in  the  -use  of 
c.omputers  at  all  levels  of  education  —  from  elementary  schools 
through  graduate  school. 

When  the  National  Science  Foundation  was  formed  in  1950  by  ah  Act 
of  Congress,  it  was  charged  with  improving  the  health  of  U.S.  science 
and  engineering.    Within  this  mission,  NSF  is  responsible  for 
fostering  and  supporting  "the  development  and, use  of  the  computer  and 
other  scientific  methods  and  technologies ,< primarily  for  research  and 
nducatlon  In  the  sciences."    This  broad  mandate  has  been  focused  and 
shaped  since  that  time,  In  reppor.se  to  the  evolving  needs  of  research 
an  J  rf'lucntisn  In  this  country.     T.t  Is  eso^.lAlly  t™*  ^  tV  :tso  of 
computers  in  education  because  computer  technology  and  the  uses  of 
computers  have  grown  rapidly,  allowing  for  possibilities  that  only  the 
most  Imaginative  educator  or  computer  scientist  dreamed  of  in  1950. 
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How  has  NSF  fostered  and  supported  the  use  of  computers  for 
education?    NSF  does  not  mandate  the  specific  uses  of  computers  in 
educ.it  ion  and  NSF  is  not  the  chief  source  of  funding  for  educational 
institutions   in  this  or  any  other  area,     However,  NSF  is  able  to 
leverage  Its  expertise  and  money  in  such  a  way  that  it  will  have  an 
Impact  on  the  way  computers  are  used  in  education,     NSF  haf)  done  this 
In  the  past  by  supporting  educational  Innovations  in  computing 
equipment  and  materials.     Among  the  educational  developments  resulting 
from  NSF  support  are:   the  computer  languages  BASIC  and  LOGO;  CONDUIT 
as  a  clearinghouse  for  computer  software;   the  PLATO  hardware  and 
software  and  authoring  system;   the  Huntington  II  software  to 
supplement  existing  high  school  courses;   the  prototype  demonstration 
of  Intelligent  video  discs;  and  a  range  of  software  and  courseware 
options  in  science  and  mathematics  ranging  from  the  pre-school  to 
college  levels. 

t  would  also  like  to  note  that  many  of  the  following  witnesses 
today  have  received  support  from  NSF  when  they  first  proposed  their 
ideas  back  in  the  late  1960fs. 

NSF  continues  to  provide  leadership  in  this  area.     Currently,  NSF 
sponsors  two  programs  concerned  with  computers  and  precollege 
education.  >  One,  Materials  Development  for' Precollege  Science  and  * 
Mathematics,  is  designed  ,  to  enlist  the  best  scientists  and  science 
educators  in  developing  new  or  improved  science  and  mathematics 
Instruction  materials.     These  new  or .improved  materials  might  focus  on 
advanced  technologies  such  as  computers  and  telecommunications  as  well 
as  computer  programs,   software  and  systems,  and  television-based 
materials  to  Improve  the  teaching  of  science  and  mathematics. 

".uc'.i  iaterost  'las  haen  shown  for  nnor.her  Frt"J3"^"injl  Honors  './ork.iSoos 
for  Precollege  Teachers  of  Science  and  Mathematics,  which  is  aimed  at 
recognizing  and  honoring  excellent  precollege  mathematics  and  science 
teachers  and  providing  renewal  and  updating  for  these  teachers.  This 
is  done  by,   first,   identifying  and  selecting  science  and .mathematics 
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teachers  of  proven  quality  performance  and,  second,  establishing 
workshops  designed  to  update  these  teachers  in  important  areas  of 
science,  mathematics,  and  technology.     Some  of  these  workshops  will 
cover  new  uses  of  computers  in  the  classroom. 

We  will  make  sure,  at  NSF,  that  these  workshops  are  designed  so  * 
that  participants  will  be  equipped  with  the  materials  and  skills 
necessary  to  teach  what  they  have  learned  to  fellow  teachers.  Because 
relatively  few  teachers  will  be  attending  these  workshops,  we  must 
build  such  a  multiplier  effect  Into  the  workshops  we  fund.    Only  in 
that  way  can  the  workshops  have  a  noticeable  impact  on  the  quality  of 
science  and  mathematics  instruction  in  our  schools. 

In  these  two  areas  of 0precollege  education,  as  in  all  areas,  we 
call  on  the  community  of  educators  and  scientists  and  engineers  to 

write  proposals  to  develop  materials  or  to  organize  workshops  that 

O 

will  help  improve  the  way  science  and  mathematics  is  taught  in  our 
country's  elementary  and  secondary  schools.    Our  great  strength  at  NSF 
is  not  our  ability  to  come  up  with  great  ideas  —  although  we  do  come 
Up  with  many  such  Ideas.    Our  strength  lies  in  tapping  the  talents  of  6 
people  all  over  the  country ,  recognizing  their  excellent  ideas,  and 
then  supporting  those  Ideas. 

Key  Studies 

Currently  we  are  evaluating  several  key  studies,  some  sponsored  by 
the  NSF,  which  have  recently  described  the  use  of  computing  in 
education  and  research,  and  prescribed  ways  of  using  them  better  at 
all  levels.     These  reports  are  affecting  the  way  NSF  is  approaching 
its  leadership  responsibilities  in  this  area.     Let  ue  describe  them 
briefly  for  you.  0 

Large  Scale  Computing  la  Science  and  Engineering,  Pater  0.  Lax, 
Chairman.    Prepared  for  the  Department  of  Defense  and  NSF,  this  reoort 
calls  for  a  long-term  nationally  coordinated  program  for  the 
development  of  large  scale  computing.     It  also  calls  for  increased 
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access  to  such  computers  by  the  scientific  and  engineering  research 
community;  increased  research  in  the  computational  mathematics,; 
software,  and  algorithms  necessary  for  the  effective  and  efficient  use 
of  supercomputer  systems;  training  of  personnel  in  scientific  and 
engineering  computing;  and  government-sponsored  research  and 
development  necessary  to  design  and  .build  supercomputer  systems  larger 
and  faster  than  those  likely  to  arise  from  commercial  sources. 

A^National  Computing  Environment  for  Academic  Research,  Kent  K. 
Curtis,  Chairman,  and  Marcel  Bardon.     This  NSF  report  addresses  the 
computational  needs  of  science  and  engineering  research  at 
universities  and  colleges.     Although  still  in  draft  stage,  the  report 
suggests  a  role  for  NSF  that  includes:     increased  NSF  support  for 
local  computing  facilities;  NSF  support  for  supercomputer  services  and 
access  of  these  services  for  academic  scientific  and  engineering 
research  and  education;  NSF  assistance  in  the  formation  and  use  of 
appropriate  computer  communications  networks;  and  NSF  support  of 
academic  research  in  advanced  computer  systems  design  and  the 
computational  mathematics  necessary  to  improve  our  ability  to  solve 
problems  beyond  the  reach  of  today's  supercomputers. 

Educating  Americans  for  the  21st  Century,  The  National  Science 
Board  Commission  on  Precollege  Education  in  Mathematics,  Science  and 
Technology.     This  report  recommends  that  NSF  should  lead  in  evaluating 
the  progress  of  new  technology  applications,  and  also  support 
prototype  demonstrations,  disseminate  information,  and  support 
research  on  integration  of  educational  technologies  with  curricula. 
It  also  recommends  that  the  states  establish  regional  computer  centers 
for  teacher  education  and  encourage  the  use  of  computers  in  the 
classroom  for  both  teaching  and  administration*    It  calls  on  top 
executives  in  the  computer,  communication,  and  information  retrieval 
;ind  transfer  indtis trios  to  devalop  ;>ooi,  ^onoinlcsl  and  aaluV  vnys  for 
schooL  systems  to  use  the  technology. 

A  Nation  At  Risk,  The  Department  of  Education.     This  report 
concludes  that  high  school  graduates  should  understand  the  computer  as 
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an  information,  computation,  and  communication  device;  use  the 
computer  to  study  basic  school  basics  and  for  other  work-related 
purposes;  and  understand  the  world  of  comupters,  electronics,  and 
related  technologies. 

Informational  Technology  and  Its  Impact  on  American  Education, 
Office  of  Technology  Assessment,     This  report  defines  information 
technologies  to  include  cable,  satellite  communication,  digital 
telephone  networks,  broadcast  technologies,  computers,  storage 
technology,  video  technology,  video  disks,  and'"5  information  services. 
It  also  describes-  the  impacts  these  technologies  have  had  on 
institutions  effected  by  them.    To  better  use  information 
technologies,  the  report  suggests  that  new  educational  technology  be 
designed  for  easy  integration  into  schools,  that  teachers  be  trained 
to  use  such  technologies,  that  quality  educational  software  be 
developed,  that  the  long-term  effects  of  informational  technologies  on 
learning  be  studied  and  understood,  and  that  the  cost  of  such 
technologies  be  analyzed,     Several  options  for  Federal  action  in  these, 
areas  were  discussed,  including  tax  incentives  for  donations  of 
computers  and  other  information  technologies  to  schools;  subsidizing 
software  development;  directly  funding  technology  acquisition  by  the 
schools;  leadership  in  areas  of  teacher-training  programs,  information 
centers  and  demonstration  projects;  and  increases  in-Federal  support 
of  research  and  development  in  educational  technology* 

£°JPPJjj;lng  and  Higher  Education:     An  Accidental  Revolution,  Robert 
G.  Gillespie  and  Deborah  A.  Dicaro.    Funded  by  NSF,  this  report 
discusses  the  need  for  national  goals  in  developing  new  information 
technologies  and  the  importance  of  incorporating  information 
technologies  in  our  instruction  in  higher  education.    To  reach  these 
goals,   the  report  describes  actions  that  can  be  taken  by  industry, 
Federal  and  state  Rovernnent,  institutions  of  bUher  education, 
associations,  and  societies.    The  National  Science  Ro-irj ,  In  "MM 3 
plan,  would  be  charged  with  focusing  these  activities  such  as 
informing  the  public  about  issues,  stimulating  curriculum  development, 
training  people,  expanding  research  programs,  and . coordinating  the 
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development  of  standards  for  computing  in  higher  education. 

High  School:  A  Report  on  Secondary  Education  in  America.  Ernest 

Ia  Boyer.     This  rerort,  for  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching,  outlines  steps  that  should  be  taken  to  link 
computers  to  school  objectives.     These  steps  include  asking  key 
questions  before  buying  computers;  for  example:   Ts  available  software 
as  good  as  the  equipment?    What  educational* objectives  will  be  served 
It  advises  buying  hardware  with  an  eye  on  the  quality  of  compatible 
instructional  material  available;  setting  up  a  Special  Instructional 
Materials  Fund,  using  funds  from  the  computer  industry  to  develop 
high-quality,  school-related  software;  training  teachers  to  use  the 
equipment  effectively;  naming  a  National  Commission  on  Computer 
Instruction,  under  the  auspices  of  the  Secretary  of  Education,  to 
evaluate  available  software;  and  establishing  ten  Technology  Resource 
Centers  on  university  camouses  with  Federal  funds  to  demonstrate  the 
latest  technology  available. 

Current  NSF  Activities  in  Higher  Education 

The  skillful  and  intelligent  use  of  computers  at  colleges  and 
universities. is  important  in  educating  prospective  scientists  and 
engineers.     NSF  provides  leadership  in  this  area  in  a  number  of  ways. 
One,  the  NSF~ Industry/Cooperative  Program  for  Science  and  Engineering 
Education  Using  Computers,  is  a  unique  cooperative  effort  among  the '• 
Federal  government,  universities  and  five  of  the  leading  computer 
companies  in  this  country.     It  involves  57  research  teams  conducting, 
experimental  programs  aimed  at  improving  science  and  engineering 
education  at  tfhe  10th,  11th,  and  12th  grade,  and  at  early  college 
levels.     These  research  teams,   financed  by  NSF,  will  use  over 
$1  mi  LI  Ion  In  computer  equipment,  donated  by  these  computer  companies, 
to  explore  ways  that  conputsrs  and  other  Inf  jmtion  r*^ml02!U»s 
help  students  learn  science  and  engineering.     Grantee  institutions  Uarl 
to  provide  at  least  a  quarter  of  the  project  costs  to  receive  the 
award.     And  in  many  cases  local  businesses  concerned  about  the  future 
of  education'donated  additional  money. 
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It  is  also  important  to  note  that  each  company  which  contributed 
equipment  has  also  provided  technical  information  about  the  equipment 
and  expert  assistance  so  that  the  computers  can  be  used  to  best 
advantage  In  the  projects. 

NSF  has  supported  the  development  of  consortia  to  share  iw  the 
high  cost  of  developing  and  using  innovative  technologies.  One 
example  Is  the  Computer-Aided  Design  and  Manufacturing  (CAD /CAM) 
Consortium  for  Engineering  Education.     This  consortium  develops 
instructional  materials,  case  studies,  and  the  computer  programming 
necessary  to  introduce  CAD /CAM  into  undergraduate  and  graduate 

t 

curricula  where  appropriate  in  all  major  engineering  disciplines  and 
into  continuing  education  for  engineers  and  applied  scientists.  This 
consortium  also  is  exploring  a  system  for  evaluating,  training,  and 
rewarding  faculty  for  the  production  of  educational  materials  in  the 
same  way  faculty  is  now  rewarded  for  contributions  to  research.  NSF 
will  then  phase  out  its  support  as  the  consortium  becomes 
self-sustaining . 

We  have  another  example  of  interagency  cooperation  which  serves 
undergraduate  and  graduate  students  in  remarkable  ways.    A  joint 
cooperative  agreement  has  been ' establ ished  between  NSF  and  Defense 
Advanced  Research  Projects  Agency  (DARPA)  that  will  allow  qualifying 
"   universities  to  use  the  DARPA  Fast  Turnaround  Very  Large  Scale 
Integration  (VLSI)  Implementation  Facility  at  no  cost,  as  part  of 
university-based  research  and  education  programs.    This  enables 
selected  students  to  design  a  VLSI  chip,  submit  it  in  digital  form 
over  a  network  at  the  implementation  facility,  have  it  fabricated  by 
DARPA,  receive  the  chip  in  the  mail  in  four  to  six  weeks,  and  test  its 
capabilities.     This  provides  a  special  opportunity  for  college  and 
graduate  level  students  to  have  "hands  on"  learning  experiences  In 
these  sophisticated  technotort* es .  ■ 


It  also  should  be  remembered  that  NSF  research  grants  have  an 
educational  impact  on  the  quality  of  college  education  through 
involvement  of  graduate  and  undergraduate  students.     Because  of  t 
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strong  link  between  education  and  research  at  U.S.  colleges  and 
universities,  NSF  research  directorates  will  continue  to  greatly 
influence  the  level  of  computer  literacy  of  undergraduate  and  graduate 
students.     NSF-funded  research  provides  many  opportunities  for 
•students  to  learn  first-hand  about  computers  and  how  to  use  the* 
effectively-. 

or  instance,  the  Chemistry  Division's  Instrumentation  Program 
funds  computers  used  by  many  students  and  faculty  to  carry  out 
theoretical  calculations,  control  experiments,  and  to  analyze  complex 
experimental  data.     Research  experiences  of  this  type  develop  an 
understanding^  the  strengths  and  limitations  of  computers. 

The  Computer  Wence  Section  has  two  especially  excellent 
activities  underway^    One  is  aimed  at  significantly  increasing  the 
number  of  colleges  an^universities  that  are  capable  of  high-quality 
research  and  education  i^  computer  science.    This  program  has  already 
dramatically  improved  the Computer  science  activities  at  over  a  dozen 
schools.     The  other  activity  the  establishment  of  the  Computer 
Science  Network  (CSNET).     CS NET  has  opened  up  many  new  opportunities 
for  communication  among  computet^ scientists. 

These  programs  are  important  an\exciting.    We  need  to  ensure  that 
U.S.  scientists  and  engineers  are  prodded  with  as  much  access  to  the 
most  advanced  computers  as  their  counterparts  in  Europe  and  Japan. 
Several  recent  studies  and  workshops  have^  focused  on  the  need  to 
provide  faculty  and  students  with  enhanced  access  to  supercomputers. 
For  this  reason,  I  have  established  a  specialXtask  force  to  define  the 
role  of  NSF  in  improving  access  to  advanced  scientific  computing 
resources,  especially  for  institutions  of  higher\earning. 

£lj_ttc_*l  IS3U3S 
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Now  let  me  present  some  of  my  reflections  on  where  we\are  today 
regarding  computers  and  education. 
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The  use  of  computers  in  education  is  stllL  in  Its  Infancy.  In 
looking  at  the  ^ucatlonal  uses  of  computers,  we  must  understand  that 
the  computer  is  only  a  tool  —  like  Che  telephone  and  the  typewriter 
—  that  \o*&  not  replace  basic  thinking  or  work  In  the  classroom.  The 
computer  will  never  take  the  place  of  teachers,  whose  knowledge  of 
children  and  how  each  child  learns  is  essential  for  successful 
education. 

Even  so,  all  Americans  should  have  an  acquaintance  with  the 
computer  and  how  it  can  work  for  them.    This  is  true  of  those  people 
who  will  never  write  a  program  as  much  as  it  is  true  for  those  who 
will  help  design  computer  architecture  for  the  next  generation  of 
supercomputers.    Computers  are  becoming  a  part  of  our  lives,  like  the 
telephone,  and  those  Americans  who  are  not  acquainted  with  them  will 
be  as  helpless  as  those  who  don't  know  how  to  dial  a  telephone. 

While  the  Nation's  schools  are  putting  computers  In  every 
classroom,  several  areas  need  continual  Investigation.    We  must  better 
understand  Instructional  computing. 

We  will  concinue  to  support  scientists,  mathematicians,  engineers, 
and  educators  to  deyelop  ways  to  use  computers  as  a  tool  in  the 
classroom  —  developing  programs  that  will  actively  involve  students 
in  building  intuition,  understanding  complex  ideas,  and  improving 
problem  solving  abilities. 

r^e  must  also . continue  our  research  on  the  effectiveness  of 
computers  in  education  at  all  levels.     NSF  supported  a  study  which 
examined  over  400  projects  investigating  the  use  of  computers  In 
higher  education.    This  study  found  that  using  computers  to  instrust 
in  higher  education  Improves  the  student  performance  slightly  but 
significantly,  fosters  positive  attitudes  toiwH  the  subject  bein" 
studied,  and  allows  the  student  to  complete  specific  educational  tas'cs 
in  two-thirds  the  time  required  for  conventional  teaching  of  the  same 
task.    The  results  are  basically  the  same  for  instructional  computing 
In  secondary  schools. 
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The  use  of  computers  in  elementary  education  promises  to  improve 
the  performance  0f  students  also.    The  degree  of  improvement,  of 
course,  depends  on  many  factors,  including  expertise  of  the  teacher 
using  the  computer,  whether  the  student  is  actively  or  passively 
involved  with  the  computer,  and  the  appropriateness  of  the  task  being  1 
performed  on  the  computer  in  relation  to  the  subject  being  taught. 
Today's  hardware,  including  such  things  as  intelligent' video  discs, 
uses  both  the  student's  and  the  teacher's  time  more  efficiently,  but 
we  need  to  improve  dramatically  suitable  applications  for  such 
hardware  and  teacher  training. 

Lack  of  a  critical  mass  of  quality  software  for  computers  is  a 

serious  issue  that  must  be  discussed  among  educators  and  scientists 

o 

and  engineers  concerned  about  the  use  of  computers  in  science  and 
mathematics  instruction.  To  encourage  the  development  of  quality 
software,  NSF  is  presently  re-examining  its  copyright  and  royalty 
policies  for  curriculum  development. 

c 

The  lack  of  quality  software  is  compounded  by  a  lack  of  science 
and  mathematics  teachers  qualified  to  use  computers.    Teacher  training 
and  retraining  is  vital  to  the  effective  use  of  this  new  technology  in 
teaching.    How  can  this  best  be  accomplished?    Meeting  this  challenge 
must  necessarily  involve  all  sectors  of  government.    However,  we 
believe  that  NSF  can  make  significant  contributions  in  this  area.  We 
can  encourage  each  state  and  local  school  district  to  continously 
train  and  retrain  teachers  in  the  use  of  computers./  We  also  believe 
the  development  of  new  course  materials  can  be  combined  with  teacher 
training,  to  the  benefit  of  both. 

Another  very  important,  and  often  overlooked,  use  of  computers  in 
schools  Is,  helping  r*Ue</e  teachers  of  much  of  their  adminl strative 
burden.     The  use  of  computers  in  the  classroom  should  also  include 
teacher  use  of  the  computer  for  such  mundane  tasks  as  record  keeping, 
word  processing,  and  internal  school  mail.    This  will  allow  teachers 
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to  spend  more  time  teaching  —  which  will  not  only  improve  the  quality 
of  science  and  mathematics  instruction,  but  instruction  in  all 
disciplines.  ^"S. 


Of  opecial  concern  is  equity  in  the  use  of  computers  by  all 
sgements  of  society.     We  must. use  our  influence  at  NSF  to  help  make 
computers  available  for  education  to^  all  Americans.     As  a  society  we 
must  take  steps  to  ensure  that  all  students  have  the  opportunity  tp.  t 
learn  about  and  use  computers.     The  prices  and  availability  of  small 
cpraputers  are  such  that  students  should  be  provided  computers  as 

readily  as  they  are  provided  hand  calculators  or  testbooks. 

->  , 

NSF  has  prime  responsibility  for  supporting  basic  research  in,  for 
example,  the  cognitive  sciences,  which  will  aid  the  development  of 
more  effective  materials.    And  again,  NSF  has  an  important  role  in  q 
developing  exemplary  programs,  and  in  encouraging  partnerships  among 
the  scientific  community,  government,  industry  and  universities. 

I  am  very  encouraged  by  the  grass  roots  concern  for  the  condition 
of  our  system  of  education  in  the  United  States.    And  I  believe  NSF 
can  further  the  enthusiastic  and  resourceful  efforts  of  teachers, 
pupils,  school  administrators,  and  parents. 

The  age  of  computers  is  here  —  in  our  homes,  in  our  business,  in 
our  schools,  In  our  government*;  ^To  derive  the  greatest  benefit  from 
computers  and  other  new  information f technologies  in  education,  we  must 
continue  to  ask  questions  about  their  usefullness  and  analyze  the  ways 
they  cari  best  be  used  in  the  education  of  all  of  our  citizens. 
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Mr.  Gohe.  Thank  you  very  much. 

I  will  recognize  first  Congressman  Volkmer.  ^ 

Mr.  Volkmer.  Thank  you  very  much,  Mr.  Chairman. 

Dr.  knapp,  it  appears  to  me  that  NSF  is  already  on  its  way  of  at 
least  developing  some  software,  is  that  correct? 

Dr  Knapp.  Yes;  we  have  the  program  on  the  development  of  ma- 
terials. We  have  asked  for  proposals  from  universities.  We  are  now 
receiving  them  for  software  development.  And,  of  course,  our 
.system  at  the  National  Science  Foundation  is  to  solicit  proposals  in 
very  broad  areas,  judge  these  in  a  peer  review  system,  choose  what 
we  and  the  peers  in  that  particular  field  feel  are  the  best  proposals, 
and  fund  those  for  the  development  of  the  program  as  outlined  in 
the  proposed  that  we  received. 

Mr.  Volkmer.  So  you'll  do  it  basically  by  contract,  not  in-house, 
then. 

Dr.  Knapp.  No;  we  do  no  in-house  development.  It's  all  bv  erant 
or  contract.  J  5 

Mr .  Volkmer.  Has  there  been  any  attempt  to  work  with  the  De- 
partment of  Education  in  development  of  this  software9 

Dr.  Knapp.  We  consult  with  the  Department  of  Education  but  we 
have  no  joint  programs  that  I'm  aware  of. 

Mr.  Volkmer.  I  heard  Dr.  Bell  mention  that  one  of  the  areas,  of 
course  in  math— it  seems  to  be  a  stumbling  block  for  many  of  our 
students,  and  I  can  look  back  on  my  own  history  in  math  educa- 
tion, and  algebra  was  a  little  bit  of  a  problem— in  development,  he 
0  said,  ot  a  computer  software  course  in  algebra.  Are  you  all  looking 
at  that  in  any  extent? 

_  Dr  Knapp.  It's  sort  of  amazing.  The  tests  show  that  30  percent  of 
the  students  who  have  graduated  out  of  2  years  of  algebra  still 
cannot  solve,  the  simplest  algebraic  equation  in  a  test.  How  that 
can  be,  I  really  do  not  understand  that.  I  think  the  computer  can 
be  ot  great  help  in  teaching  of  mathematics,  algebra,  and  even 
more  complex  mathematics.  I  believe  that  there  are  some  very  in- 
novative software  programs  being  developed  by  some  of  our  grant- 
ees and  also  by  some  people  in  the  Department  of  Education  to  try 
to  help  this  particular  area  of  mathematics. 

Mr  Volkmer.  You're  looking  not  only  in  higher  education  levels 
school?    W  teac^ing  part'  but  als0  int0  secondary,  high 

Dr.  Knapp.  And  in  elementary  school,  too. 

Mr.  Volkmer.  And  elementary. 

Thank  you,  Mr.  Chairman. 

Mr.  Gore.  Congressman  McCandless. 

Mr.  McCandless.  Thank  you,  Mr.  Chairman.  I  have  no  questions 

— at-lms'tirrye:  —  ~~  —     

fMr-  Gore.  Dr.  Knapp,  the  National  Science  Foundation  recently 
released  a  study  which  found  a  disturbing  gap  in  access  to  comput- 
ers in  schools  which  is  beginning  to  appear  between  economically 
advantaged  and  disadvantaged  students.  You  also  mentioned  this 
issue  in  your  testimony. 

How  do  we  get  a  handle  on  this  problem?  First  of  all,  how  seri- 
ous do  you  believe  it  is? 

Dr.  Knapp.  There  certainly  is  a  gap.  Secretary  Bell  mentioned 
tne  gap  in  the  access  to  computers  in  the  home,  between  the  afflu- 
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ent  and  the  less  affluent  sections  of  our  society.  I  don  t  see  how  we 
directly  approach  that  particular  problem,  but  as  far  as  the  schools 
are  concerned,  I  feel  that  the  cost  of  computers  and  computing 
equipment  is  coming  down  rapidly  enough  that  even  relatively 
poor  school  districts  will  be  able  to  afford  good  computing  equip- 
ment within  the  next  few  years. 

I  think  as  Secretary  Bell  said,  I  think  the  problem  in  the  next 
few  vears  will  not  be  access.  The  problem— because  the  costs  for 
computer  equipment  has  been  dropping  at  an  absolutely  incredible 
rate  for  the  last  30  years,  and  it  has  shown  no  sign  of  changing 
that  drop— the  problem  will  be  in  having  developed  the  proper  soft- 
ware programs  for  the  computer  and  having  access  for  all  people  to 
the  software  to  use  on  the  equipment  which  will  be  available. 

I  think  both  the  Department  of  Education  and  the  National  bci- 
ence  Foundation  have  a  very  strong  role  to  play  in  developing  soft- 
ware and  getting  it  disseminated  throughout  our  school  systems 
and  to  the  general  public  in  such  a  way  that  it  is  inexpensive  and 
is  available  to  all  people.  ■; 

Mr.  Gore.  Do  you  support  the  legislation  to  modify  the  tax  credit 
given  to  computer  manufacturers  in  order  to  speed  up  the  introduc- 
tion of  these  computers  in  the  schools?  Have  you  had  a  chance  to 

look  at  that?  «      .  T  .  ,  i 

Dr  Knapp.  I  do  not  have  a  position  on  that.  I  take  more  or  less 
the  position  of  Secretary  Bell.  I  really  am  not  a  fiscal  expert  and  I 
think  the  arguments  about  that  are  really  that  of  problems  of  tax- 

atI°do  support  the  encouragement  of- the  donation  of  equipment  to 

schools.  .  ,    .       n  o 

Mr.  Gore.  Now,  vou  heard  my  summary  at  the  conclusion  ot  bec- 
retary  Bell's  testimony.  Did  you  disagree  with  that,  No.  1,  that  the 

opportui  \ty  to  be  realized  here  is  just  enormous  

Dr.  Knapp.  I  agree  with  that  ; 

Mr.  Gore.  No.  2,  that  the  most  serious  bottleneck  involves  the 
availability  of  excellent  educational  software? 

-  Dr.-KNAPP.-Yes,  I-believe  that.   ™    ,  —    -     _ -f— r— 

Mr.  Gore,  A  second  bottleneck,  I  guess,  would  be  teacher  train- 
ing problems;  you  would  add  that,  would  you  not? 
Dr,  Knapp.  Yes;  I  would  add  that. 

Secretary  Bell,  I  think,  indicated  that  he  felt  that  the  computer 
was  as  a  tool  and  that  the  teacher  training  was  not  as  important  as 
the  development  of  quality  software.  I  would  say  that  in  certain  ap- 
plications, particularly  in  science  and  mathematics,  that  teacher 
training  is  extremely  important,  toor—  — ... 

Mr.  Gore.  Yeah.  .  ♦•*us«w 

Third  there  should  be  a  Federal  role  in  getting  us  past  this  bot- 
tleneck,' particularly  where  educational  software  is  concerned;  do 
you  agree  with  that?  . 

Dr  Knapp  Yes;  I  think  our  programs  address  that. 

Mr  Gore.  Yes;  and  do  you  agree  that  the  opportunity  is  so  great 
and  the  problems  to  be  solved  are  so  serious,  that  we  really  should 
be  thinking  in  terms  of  a  large  project  approach:  We  ve  heard 
Manhattan  project  as  a  phrase  used  several  times.  Do  you  think 
that  we  ought  to  be  gearing  up  for  a  major  effort  in  this  area? 
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i  Dr,- Knapp.  My  own  personal  opinies-ls  that— I  have  seen  for  the 
last  dO-some  years  the  individual  grant  proposal  from  universities 
Deing  funded  on  the  basis  of  peer  review  work  in  the  National  Sci- 
ence—the way  the  National  Science  Foundation  does  it-and  I 
would  hope  that  we  would  have  an  expanded  program.  But  I  would 
like  to  keep  the  flexibility  that  that  kind  of  a  funding  program  has 
in  the  system,  so  that,  in  fact,  new  ideas  can  be  responded  to,  ideas 
that  don  t  necessarily  come  from  Washington,  ideas  ihat  come  from 
the  people  doing  research  in  educational  areas,  in  the  cognitive  sci- 
ences, in  mathematics  and  science,  that  we  can  have  a  response  to 
this  problem  which  is.yery  flexible  and  which  allows  both  of  the 
agencies  who  are  mvolved-with  this,  the  NSF,  the  Department  of 
JLducacion,  and  other  agencies^  to  have  the  flexibility  to  do  what 
appears  to  be  the  consensus  as  the  best  approach  at  the  time. 

1  would  echo  Secretary  Bell's  comments  about  the  problem  of  re- 
striction to  the  agencies  by  .legislation  of  what  we  can  do  with  the 
funds  that  we  have. 

*uM£  9-°RE,,?.0.any  Manhattan  project  should  be  funneled  through 
the  National  Science  Foundation? 

™Dru  ^AP«  ^ot  necessarily.  I  would  be  very  happy  to  have  any 
Manhattan  Project  funneled  through  the  Department  of  Education 
1  think  we  have  a  part  to  play  in  it. 
Mr.  Gore.  All  right,  fine. 

Well,  let  me  say  this.  We  have  a  vote  on  the  floor,  which  is  the 
rule  on  the  war  powers  resolution  concerning  the  troops  in  Leba- 
non, and,  as  a  result,  we  are  going  to  have  to  adjourn  very  briefly 
for  about  10  minutes.  When  we  return,  we  will  have  our  panel  on 
policy  issues,  and  with  the  indulgence  of  the  witnesses,  we  will  eet 
that  panel  underway  in  about  10  minutes. 

Thank  you,  Dr.  Knapp,  for  your  excellent  testimony. 

Dr.  Knapp.  Thank  you,  Mr.  Chairman. 

[Whereupon,  the  subcommittee  was  in  recess  ]  " 

Mr.  Volkmer  [presiding].  The  subcommittee  will  come  to  order. 
We  will  now  take  up  our  third  panel.  We  have  Dr.  Joe  Wyatt, 
chancellor  of  Vanderbilt  University;  Dr.  Robert  Taylor,  Columbia 
University  Teachers  College;  and  Dr.  Ludwig  Braun,  New  York  In- 
stitute of  Technology,  Academic  Computing  Laboratory. 

Gentlemen,  all  of  your  statements  will  be  made  a  part  of  the 
record  and  you  may  review  your  statement  or  you  may  summarize 
however  you  so  desire.  We  will  begin  and  proceed  with  the  way 
your  name  was  called.  So,  Dr.  Wyatt,  you  may  begin. 

STATEMENTS  OF  DR.  JOE  B.  WYATT,  CHANCELLOR,  VANDERBILT 
--^VERSITYi-DR.-ROBERT-PrTA^fl^RnteSOCrATE  PROFESSOR" 


OF  COMPUTING  AND  EDUCATION,  TEACHERS  COLLEGE  CO- 
LUMBIA UNIVERSITY;  AND  DR.  LUDWIG  BRAUN,  PROFESSOR 
OF  COMPUTER  SCIENCE  AND  DIRECTOR  OF  THE  ACADEMIC 
COMPUTING  LABORATORY,  NEW  YORK  INSTITUTE  OF  TECH- 
NOLOGY 

Dr.  Wyatt.  Thank  you,  Mr.  Chairman.  I  will  attempt  to  summa- 
rize my  written  statement  in  a  way  that  I  hope  will  bring  more 
point  to  the  action  items  that  I  have  referenced  in  the  statement 
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I  think  it's  not  too  strong  to  say  that  we  are  at  a  crossroads  in 
education  today,  and  that  has  been  brought  to  our  attention  in  sev- 
eral ways— the  reports  from  various  panels, 

Only  2  weeks  ago  the  National  Science  Board  Commission  on 
Precollege  Education  in  Mathematics,  Science,  and ^Technology  pre- 
sented their  report  to  the  National  Science  Board.  They  called  it  an 
urgent  message  to  parents,  decisionmakers  and  other  Americans, 

"The  Nation  that  dramatically  and  boldly  led  the  world  into  the 
age  of  technology  is  failing  to  provide  its  own  children  with  the  in- 
tellectual tools  needed  for  the  21st  century,"  they  said. 

Last  week,  as  if  to  punctuate  that  finding,  the  recent  issue  ot 
Physics  Today  announcing  a  special  issue  on  The  Crisis  in  High 
School  Physics  Education,"  stating  that  barely  -3  percent  ot  the 
high  school  seniors  in  this  country  now  take  physics,  a  bO-year  low, 
attributable  to  a  shortage,  even  an  absence,  of  physics  teachers  in 
many  secondary  school  systems. 

My  statement  will  focus  on  teachers  and  teaching.  It  will  also 
focus  on  the  role  of  computer  technology  and,  more  broadly,  on  in- 
formation technology  on  teaching.  m 

It  is  clear  that  we  are  involved  in  a  revolution  that  compares  to 
the  industrial  revolution  and  is  moving  at  a  pace  much  more  rapid 
than  the  industrial  revolution.  It  is  also  clear  that  this  year  s  grad- 
uates of  high  schools  will  spend  half  a  century  in  the  workforce 
and  33  years  of  that  past  the  21st  century  «    .  « 

All  segments  of  the  work  force  are  affected.  Agriculture  is  not 
gone.  In  fact,  technology  in  plant  genetics,  which  uses  computer 
systems  for  its  research  and  development,  is  still  affected;  it  is  still 
producing  more  food  than  it  did  a  hundred  years  ago  bo  what  we 
are  seeing  is  productivity  improvements  as  a  result  of  technology. 

The  same  basic  interplay  between  mind,  muscle,  and  technolop 
that  produced  gains  in  the  industrial  economy  is  likely  to  be  able, 
if  we  treat  it  properly,  to  produce  equivalent  gains  in  todays  soci- 
ety. And  perhaps  most  important,  and  one  development  that  will 
affect  virtually  all  technological  development,  is  the  coniputer,  Ihe 
computer,  coupled  with  basic  science,  mathematics,  and  engineer- 

^nerxontiiraesnoTro^ 

to  human  wants  and  needs  in  ways  that  alter  the  composition  and 
make  up  of  the  American  work  force,  and  will  continue  to  do  so. 
There  are  many  examples  of  the  rate  at  which  the  change  has 
come  and  its  pace  and  its  implications.  Certainly  we  have  seen  re- 
search and  development  move  very  rapidly  from  the  laboratory  to 
implementation,  and  biotechnology,  where  human  insulin  was  pro-. 
duc?d  as  a  marketable  product  last  fall.  The  routes  of  that  research 
can  be  traced  back  25  years  to  basic  research  that  was  authorized 
by  the  National  Science  Foundation  and  the  National  Institutes  ot 
Health,  and  it  is  now  a  technology  that  promises  to  create  new 
business,  create  new  opportunities  in  health  care,  and  change  the 
society  in  a  variety  of  ways.  *  A.  . 

We  also  have  other  examples.  Nuclear  magnetic  resonance  imag- 
ing is  a  product  of  computers  as  well  as  a  discovery  in  1946  about 
the  resonance  properties  of  matter,  for  which  Messrs,  Purcell  and 
Bloch  won  a  Nobel  Prize.  But  it  would  not- have  been  possible  to 
produce  nuclear  magnetic  resonance  imaging  even  with  the  theory 
developed  without  the  use  of  computer  technology. 
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I  would  like  to  propose  four  action  items  for  consideration.  And 
let  me  say  the  reason  I  am  proposing  these  specific  action  items  is 
not  as  an  exhaustive  set,  for  there  are  many  items  on  which  the 
Congress  can  and  should  take  actions.  Many  of  these  will  be  ex- 
plained to  you  in  testimony  here  and  will  be  articulated  in  reports 
that  have  been  and  will  be  presented. 

My  menu  for  recommendation  of  action  items  is  based  on  person- 
al knowledge  of  these  four  areas,  after  having  spent  27  years  in  the 
held  of  computer  science,  beginning  with  computer  design,  and 
through  a  plethora  of  applications  of  computer  technology 

1  believe  that  basic  computer  technology,  along  with  appropriate 
software  and  expert  support,  must  be  provided  to  educate  Ameri- 
cans of  all  ages  in  the  use  of  information  technologies  and  the  ap- 
plication of  these  technologies  to  future  human  endeavor,  ranging 
from  manufacturing  robots  to  complex  models  of  physical  science.  I 
believe  that  the  Congress  should  support  a  major  effort  in  the  de- 
velopment -and  testing  of  interactive  educational  software  that  uses 
the  latest  developments  in  computer,  video,  audio,  and  communica- 
tion technology  to  provide  augmented  media  for  imaginative  and 
innovative  teaching. 

This  may  be  the  most  important  action  that  can  be  taken  rela- 
tive to  education,  because  if  it's  implemented  correctly,  it  can  im- 
prove the  quality  of  teaching  to  individual  students,  improve  the 
productivity  of  teaching,  and  perhaps,  above  all,  add  a  new  dimen- 
sion of  excitement,  opportunity,  and  fulfillment  to  the  profession  of 
teaching. 

I  have  personally  developed  such  material  for  teaching  in  com- 
puter science,  and  I  have  personally  participated  in  the  develop- 
ment of  such  materials  for  several  other  disciplines  ranging  from 
law  to  medicine.  These  efforts  and  others  have  encouraged  me  to 
believe  that  the  time  has  come  for  a  major  effort  involving  both 
public  and  private  participatants  with  support  from  the  Federal 
Government  to  prime  the  pump  for  what  I  believe  will  become  a 
major  business  opportunity  for  the  next  decade  as  well 

The  scale  is  too  large  and  the  risks  are  too  high  for  the  private 
S?*?L  .,e,ar  a,one  now-  1  su&&est  a  support  program  in  the  range 
ot  $100  million  per  year  for  5  years,  and  I  believe  that  one  method 
ot  financing  could  be  a  Comsat-type  format  which  would  provide  a 
framework  for  public-private  venture  capital  through  a  public  cor- 
poration to  provide  cohesion  and  binding  together  the  standards 
issues  that  we  were  discussing  earlier,  to  underwrite  individual  de- 
velopment ventures.  Major  uses  for  the  funding  that  I  see  would  be 
to  subsidize  efforts  by  proven  teachers  teamed  with  technological 
experts  to  develop  teaching  material,  test  and  refine  the  material 
and  train  other  teachers  in  its  use  and  development.  I  believe  the 
Congress  should  also  intervene  directly  to  provide  tax  incentives 
for  donations  of  state-of-the-art  computers  and  other  technologies, 
including  software,  to  schools,  colleges  and  universities  to  support 
the  use  ot  such  materials. 

Moving  to  the  second  recommendation  at  the  other  end  of  the 
spectrum  in  education,  I  propose  large-scale  super-computer  re- 
sources be  made  available  to  university  researchers.  You  have  al- 
ready heard  about  this  project.  The  current  state  of  university  com- 
puting resources  for  research  is  inferior  to  those  in  private  and 
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Government  laboratories  and  several  of  our  scientists  are  moving 
off  shore  in  order  to  gain  access  to  the  kind  of  facilities  they  need 
for  their  research.  #  _  , 

The  problem  is  described  and  a  recommendation  has  ^lready 
been  submitted  to  the  Office  of  Management  and  Budget  through 
the  National  Science  Board,  the  report  and  recommendation  de- 
rived from  a  panel  of  working  scientists,  along  with  the  Director  of 
the  National  Science  Foundation,  and  a  group  of  experienced  JNbr- 
research  program  managers,  with  whom  I  have  met  on  a  continual 
basis  since  May  1983.  I  suggest  that  you  consider  a  funding  level  ot 
$200  million  per  year  after  the  startup  phases  of  this  work,  and  for 
the  foreseeable  future.  One  of  the  key  issues  in  the  provision  of  this 
kind  of  resource  is  staying  power,  so  that  science  and  science  re- 
searchers can  depend  on  the  existence  and  availability  of  this  tech- 
nology. These  supercomputer  resources  need  to  be  conveniently  lo- 
cated geographically  to  the  major  research  universities  of  America 
that  is  agreed  upon,  and  they  can  be  linked  continuously  by  elec- 
tronic communication  networks  to  hundreds  of  smaller  computer 
systems  located  directly  in  university  research  laboratories. 

Third— and  I  will  be  brief  with  the  following  two  recommenda- 
tions—Congress should  use  its  powers  to  eliminate  unintended  reg- 
ulatory barriers  and  to  encourage  improvements  in  incentives  for 
the  development  of  intellectual  property  in  those  numerous  areas 
where  education  and  information  technology  are  likely  to  yield 
fruit  unless  impeded  or  discouraged.  ' 

We  have  heard  discussion  this  morning  about  standardization  in 
the  development  of  software,  and  yet,  having  observed  a  number  of 
cases,  software  entrepreneurs  who  are  willing  to  risk  their  time 
and  their  funds  to  develop  software,  they  find  that  their  only  pro- 
tection is  fade  secret  protection,  which,  in  essence,  as  enhanced  by 
incompatibility  and  nonstar  dar&zation  We  simply  have  to  provide 
a  framework  in  which  we  -hare  the  best  of  both  worlds,  and  I  dont 
propose  to  know  exactly  what  that  framework  is,  nut  I  tlunh  we 
can  have  some  standardization  and  also  allow  for  the  kind  of  entre- 
preneurial efforts  that  has  clearly  produced  on  an  individual  basis 
the  best  software.  *  ,  . 

Finally,  I  believe  Congress  snould  encourage  and  support  basic 
research  in  the  computer  and  information  sciences.  There  is  still  a 
great  deal  to  understand  about  human  cognition  and  other  funda- 
mental aspects  of  hum£ui  communication  and  learning.  The  paths 
to  understanding  these  are  not  clear,  but  having  been  e  volved  m  a 
fledgeling  research  program,  m  information  science  anr.  technology 
at  the  National  Science  Foundation  over  the  past  several  years, 
and  watehed  the  flow  of  outstanding  proposals  from  outstanding 
scientists  in  this  country  come  to  that  group,  it  has  convinced  me 
that  increased  support  for  research  in  tfcis  area,  information  sci- 
ence, is  both  warranted  and  urgently"  needed. 

I  would  be  happy  to  answer  any  questions  that  you  might  have. 
[The  prepared  statement  of  Dr.  Wyatt  follows:} 
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It  is  not  too  strong  to  say  that  America  stands  at  a 
crossroads  with  respect  to  education.     At  this  crossroads,  our 
decisions  about  the  direction  of  education  are  not  just  which 
curricula  we  choose,   how  we  pursue  the  development  of  new 
knowledge  through  research,  how  we  educate  and  motivate  our 
teachers,  or  how  we  communicate  knowledge  to'  our  students,  our 
decisions  at  this  crossroads  are  also  about  which  cultural  values 
we  will  choose  for  our  part  of  America -in  the  future. 

Forty  years  ago,  will  Rogers  made  the  observation  that, 
"Schoolmate  not  as  good  as  they  used  to  be.,, but,  then,  they 
never  were."     Not  just  wry  humor  for  us  today.     This  Spring,  the 
National- Commission  on  Excellence  in  Education  reported  evidence 
that  the  average  graduate  of  both  our  high  schools  and  our 
colleges  is  not  as  well  educated  as  the  average  graduate  of  25 
years  ago. 
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Two  weeks  ncjo,   the  National  Science  Board  Commission  on 
precollege  Education  In  Mathematics,  Science  and  Technology 
presented  their  report  to*  the  National  Science  Board.     Under  the 
heading  "An  Urgent  Message  to  Parents,  Decision  Makers  and  Other 
Americans,"  this  Commission's  report  began  with  a  pointed 
indictment  —  "The  Nation  that  dramatically  and  boldly  led  the 
world  into  the  age  of  technology  is  failing  to  provide  its  own 
children  with  the  intellectual   tools  needed  for  the  21st 
Century* " 

Last  week,  as  if   to  punctuate  the  various  Commission's 
findings,    the  September  1983  issue  of  Physics  Today  announced  a 
special  issue  on  its  cover  with  the  title  "The  Crisis  in  High 
School  Physics  Education."     Among  other  perspectives  is  the 
finding  that  barely  3%  of  high  school  seniors  now  take  physics  - 
a  60-year  low,  attributable  in  large  part  to  a  shortage,  even  an 
absence,   of  physics  teachers  in  many  secondary  school  systems. 

These  findings  are  relevant  far  beyond  education  itself  *  /. 
since  the  recent  declines  in  America's  preeminence  in  the 
economic  marketplaces  of  the  world  a  re' attributed  with  increasing 
Frequency  to  deficiencies  in  our  education  system,  particularly 
to  failings  in  mathematics  and  science.     Whether  or  not  the 
attributions  are  appropriate,    the  U.S.   share  of  companies  with 
world  sales  over  $1  million  declined  from  70  to  40  percent  from 
1965   to  1980.     And  there  is  a  growing  feeling  that  the 
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Information  and  norvlca  baaed  acanomy  of  tha  Eutura  will  link  in 
now  anil  Important  ways  to  American  education  at  all  lavola. 

The  generations  Just  past,  or  our  paranta  and  grandparents , 
participated  in  the  Industrial  revolution  —  a  revolution  in 
which  machines  powered  first  by  steam  and  later  by  electricity 
and  fossil  fuels  reducer]   :.he  need  and  therefore  the  value  of 
human  muscle  power.     Today  we  face  the  beginning  of  another 
revolution,   brought  on  by  the  computer,  which  promises  to  alter 
the  need  and  therefore  the  value  for  forms  of  human  endeavor  that 
involve  not  just  muscle  power,  but  also  the  capabilities  of  the 
mind.     our  chi idren. wi 11  live  their  entire  working  lives  during 
the  computer  revolution,  an  age  in  which  gains  are  likely  to  come 
from  higher  quality  education  in  an  educational  system  that  must 
continually  evolve  in  response  to  the  value  of  knowledge  at  all 
educational  levels. 

This  year's  high  school  or  college  graduate  will  spend  half 
a  century  in  the  work  force:     thirty-three  years' past  the 
beginning  of  the  21st  century.     No  one  can  predict  what  the  work 
place  will  be  like  then,  but  there  is  wide  recognition  that  every 
one  of  our  young  people  requires  solid  preparation  for  life  in  a 
high-technology  society  where  the  ability  to  reason  and 
communicate  in  a  vernacular  of  mathematics,   science  and 
technology  will   constitute  the  basic  skills  of  a  service  and 
information  based  economy.     And  this  is  true  of  all  students  — 
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pnni-  atudunta  and  average  atudantn  a«  woU  ,m  thami  who  will 
puroun  profosnlonnl  careers  In  aclanoo. 

Ml  segments  of  the  work  Corc«  nro  affected.    The  Indiwtrlnl 
revolution  did  not  apeU  tha  end  of  agriculture.     Far  from  it. 
The  production  of  food  has  continued  to  Increase  both  in  the 
United  States  and  world-wide  as  the  population  has  increased. 
The  increase  has  been  virtually  monotonic  over  more  than  two 
centuries.     What  has  happened  over  these  two  centuries  is  the 
improvement  of  productivity  in  agriculture  through  the  refinement 
and  application  of  various  technologies.     The  resulting  gains  in 
productivity  allow  orders  of  magnitude  more. food  to  be  produced 
by  orders  of  magnitude  fewer  people.     Future  technological 
refinements  in  agriculture,   perhaps  most  notably  the  field  of 
plant  genetics,  continue  to  promise  even  further  improvements. 

The  same  basic  interplay  between  mind,  muscle,  and 
technology  produced  similar, productivity  gains  in  the  industrial 
economy  —  orders  of  magnitude  more  production  from  the  efforts 
of  orders  of  magnitude  less  workers.     In  other  words,   the  death 
of  the  industrial  economy  is  not  a  signal  of  less  industry  or 
fewer  products  —  it  is  a  signal  of  improvement  in  the  "  ~ 
productivity  of  each  worker  through  education  and  the  ingenious 
application  of  technology,  as  the  most  important  of  several 
factors.     Perhaps  the  most  important  technological  development, 
the  one  that  has  affected  and  will  affect  virtually  all 
technological  development,   is  the  computer.     The  computer, 
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coupled  with  basic  aclancu,  mathematics  and  engineering, 
continuoa  to  produce  a  watarahed  oe  development  that  applies  to 
human  wanta  and  nuoda  in  waya  that  alter  the  compoaition  and 
makeup  of  the  American  work  Corco  at  all  levela. 

Change  haa  been  awiet.     In  the  1940's,  John  Von  Neumann, 
working  at  Princeton  in  a  context  established  by  aeveral 
predecessors  ot  prior  decades,   notably  Turing  and  Babbage, 
conceived  the  stored-program  digital  computer,  the  concept  on 
which  the  design  of  all  contemporary  digital  computers  is  based. 
Early  applications  of  the  Von  Neumann  concepts  using  telephone 
relays  and  vacuum  tubes  to  .construct  the  hardware,   together  with 
programs  that  would  be  primitive  by  today's  standards, 
demonstrated  the  feasibility  of  the  concept  in  several  university 
and  ^industrial  laboratories.     In  the  early  1950s,  the  first 
commercial  digital  computers  entered  the  marketplace  from  two 
manufacturers,  IBM  (the  IBM  701)  and  Sperry  Rand  (the  Univac  I). 
The  Forester  group's  invention  of  magnetic  core  memory  at  MIT  in 
the  early  1950s,   the  Shockley  group's  invention  of  the  transistor 
at  about  the  same  time,   the  Noyce  group's  conception  of  the 
integrated  circuit  chip  in  1959,  the  doubling  each  year  of  chip 
complexity  which  has  enabled  the  microcomputeron-a-chip;  all  have 
accelerated  the  development  of  the  computer  and  it3  application 
well  beyond  original  projections.     Today's  microcomputer  is  tiny, 
portable  and  reliable.     It  can  be  packaged  to  withstand  virtually 
any  environmental  condition,     its  storage  capacity  and  its  speed 
continue  to  rise  rapidly  and  its  cost  continues  to  decline.  Says 
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sociologist  Daniel  Ball  of  this  phenomenon,  "I  would  annume  that 
it  peopla  In  tho  twonty-flrot  aantury  look  baak  on  our  time  and 
auk  •What  wan  tha  moot  axtraordlnary  technological  development? 1 
the  answer  will  simply  havo  to  bo  ml nlaturi aat Ion , * 

0 

The  development  of  enabling  software,  tho  contemporary  term 
for  seta  of  programs  for  computers,  poses  occasional  delays  In 
tho  application  of  computers  to  specific  problems,  but  the  delays 
are  only  temporary.     And  as  software  la  perfected  to  perform 
particular  functions  using  a  particular  computer,  copies  can  be 
"manufactured"  and  distributed  at  low  cost. 

The  computer  has  played  a  dual  role  in  the  development  of 
new  science  and  new  technology:     first,  as  a  research  instrument 
through  mathematics  and  engineering;   second,  as  a  primary 
component  of  implementation  for  specific  devices.  The 
microcomputer  is  accelerating  both  roles.     As  the  computer  has 
developed  continuously  from  research  and  experimentation  over  the 
past  four  decades,   it  has  served  to  join  other  threads  of 
research  from  other  disciplines  to  produce  a  watershed  of 
technology.     Consider  one  recent  example. 

At  about  the  time  the  Von  Neumann  concepts  were  being 
formulated  in  1946,  Edward  Purcell  at  Harvard  and  Felix  Bloch,  at 
Stanford,  working  independently,  discovered  a  phenomenon  called 
Nuclear  Magnetic  Resonance,  a  technique  Cor  probing  the 
properties  of  atomic  nuclei.     In  using  the  technique,  hydrogen*; 
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phoHphorcmn,  and  other  olomanta  with  an  add  numhur  of  protana  or 
noutrann  produce  n  detect ably  different  alootroinngnat  la  roapanaa 
to  thu  monetary  application  of  n  nuronq  inaijnotla  fiold, 
independent  developments  —  Includlnq  thu  design  of  magnet a  with 
atrongor  anil  mora  uniform  magnetic  flolda,  work  In  ma thomat lea  by 
John  Tukey  at  Princeton  led  to  a  breakthrough  in  computer 
algor Ithina'  Cor  Fourier  trannforins,  and  liautereur 1  a  experiments 
suggested  localization  of  NMR  aignala  by  using  field  gradients, 
all  separata  threads  of  saientiflc  discovery  — ■  have  now  lad  to 
the  technology  of  Nuclear  Magnetic  Resonance  Imaging,     And  NMR 
Imaging  devices  could  not  function  without  their  high-speed, 
high-capacity  microcomputer  components. 

Some  of  the  potential  effects  described  for  NMU  imaging 
technology  include* 

1.  It  promises  to  render  obsolete  a  prior  "breakthrough" 
medical  diagnostic  technology,   namely  the  x-ray  CAT 
Scanner,  that  has  been  deployed  for  less  than  a  decade 
and  in  which  billions  of  dollars  have  been  invested 
worldwide, 

2.  The  production  and  widespread'application  of  NMR  imaging 
may  affect  the  job  of  a  variety  cf  skilled  workers  from 
physician  t:o  technician.     It  will  at  least  necessitate 
some  re-education  of  radiologists  and  will  cause  the 
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alteration  of  medical  flohool  curricula,  tt  may  also 
alter  the  mix  oC  medical  services  Including  mirgury, 

3,    Thu  design,  development #  and  production  of  NMH  Imaging 
dovlcmi  and  related  equipment  will  aroato  a 'inultlbllllon 
dollar  Industry  with  a  demand  for  now  job  skills,  0,9,, 
In  the  production  of  large,  "pureM  magnotu  and  with  new 
demands  for  existing  job  akllla(  and  in  microcomputer 
production.    The  NMR  Industry  will  produce  another 
apjitjfQSt  between  American  and  foreign  manufacturers  for 
market  superiority. 

NMR  imaging  is  but  one  example  of  hundreds  of  new 
developments  originating  In  large  part  from  University  scientists 
doing  basic  research  that  form  the  basis  for  America1 a  new 
economic  development  hopes. 

Consider  another  example.^,  A  set  of  seemingly  unrelated 
discoveries  in  biological  research  over  the  past  30  years  have 
recently  been  combined  to  produce  perhaps  the  newest  form  of 
"technological  revolution":  Biotechnology.     Among  its  early 
effects  was  the  release  for  sale  in  September,  1982,  of  human 
insulin  manufactured  in  a  process  that  uses  recombinant  DNA 
technology.     Dozens  of  products  from  biotechnology  are  now  under 
clinical  or  animal  tests  including  interferon,  human  growth 
hormone,  and  a  vaccine  for  foot  and  mou£h  disease.  The 
application  of  recombinant  DNA  techniques  to  plant  tissue  is, 
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underway.     Microorganisms  can  , now  be  used  to  produce  antibiotics 
as  well  as  special  chemical  components  like  amino  acids.  The 
field"  is  so  new"*  that,  aside  from  the  dazzling  success  of  some  new 
business  ventures  like  Genentech  and  Giogen,    the  future 
employment  effects  are  unclear.  It  is  clear,   however,   that  a 
variety  of  skills  in  science  and  technology  will  be  required  of 
most  participants  in  this  new  labor  market  of  research, 
development  arvd  manufacture,     It  seems  clear   that  the 
biotechnology   industry  will  be  a  significant  contributor  to 
employment.  But  it  is  also  -interesting  to  note  that  many  of  the 
prototypical  manufacturing  processes  in  biotechnology  are  already 
highly  automated  through  the  use  of  computer  technology.  Perhaps 
more  important,  the  research  methodology  of  biotechnology  depends 
-.heavily  on  the  availability  of  sophisticated  computer  hardware 
and  software  technology  as  well  as  the  criterion  that  scientist 
and  technician  alikeare,  in  the  broadest  sense,  computer 
li  tera  te. 

Finally,   consider  a  third  example 'that  portrays. in 
historical  terms,   the  implications  of  error  in  judgment  by 
government,  industry  and  organized  labor  about  the  application 
and  use  of  computer  technology  -  an  education  problem  of  major 
proportions.     In  the  industrial  economy  of  past  decades, 
particularly  prior  to  1965,  America  was  dominant  in  all  phases  of 
business: 

1.     Research  and  Development  <■ 
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2. 


Manuf acturi  ng 


3. 


Marketing 


4. 


Application  and  Use 


During  this  period,  a  substantial  part  of  the  American  work 
force  was  involved  in  the  manufacturing  sector.     In  the  decade 
around  1960,  from  1955  to  1965,  prototype  technology  was 
developed  that  signaled  the  end  of  an  era  in  mass  production  and 
many  of  the  jobs  associated  with  the  large-scale  assembly  line 
methods  of  manufacturing.     The  two  major  ingredients  were  the 
computer  and  the  machine  tool.     The  prototype  system,  developed 
at  MIT  in  a  special  project  staffed  from  Aerospace  companies  and 
from  MIT,  was  demonstrated  in  1958.     It  allowed  mechanical 
engineering  designs  to  be  represented  in  a  new  computer 
programming  language  called  APT.     The  APT  language  provided 
commands  for  the  mathematical  definition  of  part  geometry  and  for 
directing  the  path  of  a  cutting  tool  within  the  context  of  the 
defined  geometry. 

Over  several  years'  time,  the  computer  programs  were 
developed  that  would  interpret  the  APT  language  definitions  and 
instructions  to  produce  ordered  sequences  of  incremental  motion 
commands  for  a  machine  tool  initially  positioned  at  a  precisely 
defined  point  on  a  block  of  metal  to  be  machined.     The  use  of 
these  "computer-controlled  machine  tools'*  spread  rapidly 
throughout  the  American  aerospace  industry  with  the  capital  cost 
largely  financed  by  the  U.S.  Government.     Once  the  representation 
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of  geometric  form  in  a  computer  language  from  engineering  design 
was  linkable  directly  to  machines  that  could  manufacture  the 
parts,   the  race  to  the  automatic  factory  had  begun. 

In  the  twenty-five  years*  since  1958,   the  computer-controlled 
machine  tool  methodology  has  been  augmented  by  a  technology 
called  computer-aided  design  and  computer-aided  manufacture 
( CAD/ CAM)  enabled  by  better  computer  hardware  and  software  to 
become  today's  acronym  for  the  automated  factory,  FMS  (for 
Flexible  Manufacturing  Systems).     In  March  of  1983,  almost 
exactly  25  years  after  the  prototype  demonstration  of  APT  at  MIT, 
a  new  factory  employing  FMS  started  production  in  Japan  by  the 
Yamazaki  Company.     A  brief  description  from  Fortune  magazine  of 
February  21,  1983: 

"The  new  plant's  65  computer-controlled  machine  tools  and 
34  robots  will  be  linked  via  a  fiber-optic  cable  with  the 
computerised  design  center  back  in  headquarters.  From 
there  the  flexible  factory  can  be  directed  to  manufacture 
the  required  types  of  parts  —  as  well  as  to  make  the  tools 
and  fixtures  to  produce  the  part3  —  by  entering  into  the 
computer's  memory  the  names  of  various  machine  tool  models 
scheduled  to  be  produced  and  pressing  a  few  buttons  to  get 
production  going.     The  Yamazaki  plant  will  be  the  world's 
first,  automated  factory  to  be- run- by  telephone  from 
corporate*  headquarters , 
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The  plant  will  have  workmen,   to  be  sure:     215  men  helping 
produce  what  would  take  2,5Q0  in  a  conventional  factory. 
At  maximum  capacity  the  plant  will  be  able  to  turn  out 
about  $230  million  of  machine  tools  a  year.     But  production 
is  so  organized  that  sales  can  be  reduced  to  $80  million  a 
year,  if  need  be,  without  laying  off  workers." 

The  Fortune  article  goes  on  to  state  that  such  factories  can 
typically  produce  in  three  days  a  number  of  parts  that  would 
require  three  months  with  conventional  skilled  workers  a.nd 
conventional  machines.     Yamazaki  estimates  that  over  five  years 
of  operation  the  plant  will  produce  after-tax  profits  of  $12 
million  compared  with  $800,000  for  a  conventional  plant.  This 
methodology  al3o  enables  small  volume  production  runs  without 
retooling  —  reprogrammi ng  the  computer-controlled  machines  does 
the  trick.     And,   of  course,   the  products  of  this  FMS  factory  are 
parts  to  produce  other  machines  —  including  other  robots. 

To  summar i  ze : 

Compared  with  manufacturing  technology  of  only  a  decade  ago, 
the  automated  plant  is  15  times  more  profitable,  30  times  more 
productive  and  requires  10  times  fewer  people  to  operate. 

History  is  repeating  itself.     Just  as  the  work  force  was 
displaced  from  the  farm  to  the  factory,   now  it  promises  to  be 
displaced  from  the  factory.     And  just  as  technology  has  continued 
to  improve  farm  productivity,   it  promises  to  improve  factory 
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productivity,  perhaps  even  more  and  certainly  at  a  more  rapid 
pace. 

o 

This  time,  however,  most  of  the  productivity  gains  can  be 
traced  to  the  computer,  the  technology  that  magnifies'  the  power 
of  both  human  and  muscle  and  mind.     With  manufacturing  employment 
in  decline  and  with  future  employment  demand  in  occupations 
relating  to  services,   information  and  technology,  what  is  the 
role  for  education  in  America?     In  considering  the  supply  of 
college  graduates  entering  the  work  force  over  the  past  seven 
years,   it  is  interesting  to  note  trends  in  the  major  fields  of 
study  in  the  perspective  of  the  "technological  age."     From  the 
total  number  of  degrees  awarded  by  American  universities  over  the 
past  seven  years,   the  largest  major  field  in  absolute  number  is 
education;  but  there  has  been  a  rapid  decline  in  this  category 
over  the  past  several  years.     The  next  largest  category  is 
business  and  management,  a  major  field  that  shows  a  rapid 
increase  over  the  same  period.     The  next  five  largest  fields  in 
absolute  numbers,  all  declining,  are  social  sciences,  letters, 
biological  sciences,  psychology  and  history. 

Those  fields  with  the  most  rapid  increases  are  led  by 
Computer  Science  (a  tripling  over  seven  years)  Mechanical  and 
Chemical  Engineering  (a  doubling),  and  the  Electrical  Engineering 
group  (an  increase  of  50  percent). 
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The  rapi*  growth  ic  in  the  f  ields  where  prte  ttVght  expect  it 
in  a  "technological  age  "     *!it,   in  Gb»nluto  cabers,  the  totaX 
•number  of  computer  science  •najor'.  l.i  the  h.'ghest  year  is  l^ss 
than  the  number  of  history  majors ,  *bout  me-third  the  number  of 
psychology  majors  and  only  about  15  percent  of  the  number  of 
education  majors. 

For  the  foreseeable  future?   it  is  estimated  that  the  demand 
for  computer  science  graduates  will  exceed  the  supply  by  50,000 
annually.     Indeed,  two  years  ago  it  was  estimated  that  a  single 
American  company  had  needs  in  excess  of  the  entire  graduating 
classes  of  computer  science  major  at  the  B.S.  and  M.S.  levels. 
Other  data  also  show  that  in  virtually  all  fields  of  study,  the 
computer  literate  job  applicant  has  the  advantage  in  the, 
competition  for  jobs.     This  phenomenon  is  also  clear  for  people 
in  the  job  market  without  college  degrees  or  without  high  school 
diplomas  —  a  much  larger  number. 

The  problem  of  future  employment  in  a  "technological 
society"  may  lie  in  large  part  with  the  capacity  of  the  American 
educational  system  to  respond.     But  one  measure  of  an  inherent 
weakness  in  the  capacity  is  the  alarming  drop  in  mathematics  and 
science  performance  in  the  secondary  schools.     In  addition, 
educational  opportunities  for  adults  are  often  limited,  of  low 
quality  and  unimaginatively  structured.     Curriculum  reform  is 
usually  sIdw  —  oftc-n  very  slow  for  lack  of  resources.  The 
flight  of  outstanding  teachers  to  better-paying  jobs  outside 
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teaching  is  a  large  problem  in  the  secondary  schools. 
Universities  are  beginning  to  see  symptoms  of  similar  danger.  in 
computer  science  and  related  fields,   fewer  students  are  entering 
graduate  school,  graduate  students  are  leaving  to  take  jobs 
without  completing  their  Ph.D.'s,  and  more  faculty  are  leaving 
academia  for  industry.     It  is  noteworthy  that  a  recent  NSF  survey 
of  faculty  mobility  concluded  that  salary  was  not  the  most 
compelling  reason  given  for  leaving  academia  —  several  other 
"institutional  disincentives, H  particularly  relative  to  research 
resources,  ranked  ahead  of  salary.     We  need  both  resources  and 
imagination  for  our  educational  system  to  respond. 

Action  Items 

The  Congress  of  the  United  States  cannot  come  into  the 
classroom  and  the  laboratory.     But  the  Congress  can  enable  and 
appropriate,  actions  that  will  be  necessary  if  we  in  education 
are  to  be  able  to  succeed.     Todayfs  topic  is  narrowed  to  the 
benefits  of  computers  in  our  educational  system.     Even  within 
this  framework,  I  cannot  provide  a  complete  list  of  items  for 
Congressional  action.     I  trust  that  others  here  will  provide,  in 
the  aggregate,  a  rather  complete  menu  of  recommendations.  i 
shall  concentrate  on  three  matter^  that  I  believe  to  be  of  very 
special  importance. 

1.     Basic  computer  technology  along  with  appropriate 

software  and  expert  support  must  be  provided  to  educate 
Americans  of  all  ages  in  the  use  of  information 
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technologies  and  the  application  of  these  technologies 
to  future  human  endeavor,   ranging  from  manufacturing 
robots  to  complex  models  of  physical  science .  The 
Congress  should  support  a  major  effort  in  the 
development  and  testing  of  interactive  educational 
software  that  uses  the  latest  developments  in  computer,  * 
video,  audio  and  communication  technology  to  provide 
augmented  media  for  imaginative  and  innovative  teaching. 
This  may  be  the  most  important  action  that  can  be  taken; 
because  if  implemented  correctly,    It  can  improve  the 
quality  of  teaching  to  individual  students,   improve  the 
product! vi ty  of  teach i ng ,   and  perhaps.,  above  all ,  add  a 
new  dimension  of  excitement,   opportunity,  and 
fulfillment  to  the  profession  of  teaching.     I  have 
personally  developed  such  material  for  teaching  in 
computer  science,  and  I  have  personally  participated  in 
the  development  of  such  materials  for  several  other 
disciplines  ranging  from  law  to  medicine.     These  efforts 
and  others  have  encouraged  me  to  believe  that  the  time 
has  come  for  a  major  effort  involving  both  public  and 
private  participants  with  support  from  the  Federal 
government  to  "prime  the  pump"  for  what  I  believe  will 
become  a  major  business  opportunity  for  the  next  decade. 
The  scale  is  too  large  and  the  risks  are  too  high  for 
the  private  sector  to  bear  alone.     A  support  program  in 
the  neighborhood  of  $100  M  per  year  for  five  years  is  my 
recommendation.     One  method  of  financing  could  be 
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"COMSAT- type"  legislation  which  could  provide  a 
framework  for  public-private  venture  capital  through  a 
public  corporation  to  underwrite  individual  development 
ventures.     Major  uses  for  the  funding  would  be  to 
subsidize  efforts  by  proven  teachers  teamed  with 
technological  experts  to  develop  teaching  material,  test 
and  refine  the  material,  and  train  other  teachers  in  its 
use  and  development.     The  Congress  should  also  intervene 
directly  to  provide  tax  incentives  for  donations  of 
state-of-the-art  computers  and  other  technologies  to 
schools,  colleges  and  universities  to  support  the  use  of 
such  materials. 

'Large-scale  "supercomputer"  resources  must  be  made 
available  to  University  researchers.     The  current  state 
of  University  computing  resources  for  research  is 
sufficiently  inferior  to  those  in  private  and  government 
laboratories  to  the  extent  that  important  research  in 
chemistry,  molecular  biology,  physics,  mathematics  and 
engineering  -  virtually  all  fields  of  science,  is  being 
debilitated  by  the  lack  of  resources.     The  problem  is 
described  and  a  recommendation  has  been  submitted  to  the 
Office  of  Management  and  Budget  through  the  National 
Science  Board.     The  report  and  recommendation  derived 
from  a  panel  of  working  scientists  with  whom  I  met  in 
May  of  1983  along  with  the  Director  of  the  National 
Science  Foundation  and  a  group  of  exr>  ^r>.  msf 
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research  program  managers.     I  suggest  a  funding  level  of 
$200  million  per  year  for  the  foreseeable,  future  in 
order  to  provide  for  fully  configured  and  fully 
supported  regional  supercomputer  resources  conveniently 
located.,geographically  to  the  major  research 
universities  of  America  and  linked  continuously  by 
electronic  communication  networks  to  hundreds  of  smaller 
computer  systems  located  directly  in  University  research 
laboratories.     The  Congress  should  support  this  effort. 

3.  Congress  should  use  its  powers  to  eliminate  unintended 
regulatory  barriers  and  to  encourage  improvements  in 
incentives  for  the  development  of  intellectual  property 
in  those  numerous  areas  where  education  and  information 
technology  are  likely  to  yield  fruit  unless  impeded  or 
discouraged. 

4.  Congress  should  encourage  and  support  basic  research  in 
the  computer  and  information  sciences.     There  is  still 
much  to  understand  about  human  cognition  and  other 
fundamental  aspects  of  human  communication  and  learning. 
The  paths  to  understanding  are  not  clear,  but  .the 
fledgeling  research  program  in  Information  Science  and 
Technology  at  the  National  Science  Foundation  has 
convinced  me  that  increased  support  for  research  in 
information  science  is  both  warranted  and  urgently 
needed. 


, JBW/bjt 
9/27/83 
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Mr.  Volkmkk.  Thank  you  very  much,  Dr.  Wyatt. 

Dr.  Taylor,  you  may  proceed  with  your  statement. 

Dr.  Taylor.  I  am  not  going  to  read  my  statement.  I'm  going  to 
summarize  it.  The  people  who  did  not  get  a  copy  of  this  statement 
can  do  so  after  probably.  There's  a  one-page  summary  on  the  front. 
In  there  I  tried  to  raise  the  issues  that  I  think  are,  basically,  perti- 
nent for  education,  not  so  much  at  the  university  level,  as  Dr. 
Wyatt  was  addressing  us,  but  at  the  school  level. 

If  introduced  appropriately  into  schools,  computing  will  trans- 
form many  aspects  of  education.  In  particular,  it  will  increase  the 
role  of  graphics,  force  us  to  be  more  aware  of  the  process  nature  of 
real  learning,  and  make  formal  learning  environments  more  richly 
interactive  than  books,  lectures  and  traditional  classes  alone  can 
ever  be. 

Computers  are  used  in  a  variety  of  ways,  but  a  simple  classifica- 
tion is  helpful  for  appreciating  the  implications  of  computing  in 
schools.  The  computer  can  function  as  a  tutor,  a  tool,  a  toy  and  a 
tutee.  Though  these  uses  differ  sometimes  markedly  from  each 
other,  to  profitably  be  incorporated  in  the  classroom,  all  presuppose 
a  teacher  appropriately  trained  in  computing.  The  tutee  mode,  in- 
volving the  students  in  learning  to  program,  is  currently— and  for 
some  time  is  likely  to  remain— and  I  say  that  regardless  of  what 
people  would  like  to  think— the  most  popular  mode  of  classroom 
computing.  This  mode,  more  than  any  other,  requires  a  specially 
trained  teacher,  one  who  can  function  more  as  a  coach  than  as  a 
font  of  all  knowledge,  one  who  can  accept  and  capitalize  on  the 
ways  in  which  youngsters  can  outperform  their  teachers  in  comput- 
ing. 

Finally,  there  are  major  problems  with  using  computers  in  the 
schools:  The  lack  of  really  educationally  appropriate  hardware  and 
software— which  has  also  been  touched  upon  repeatedly  this  morn- 
ing—the lack  of  substantial  research  about  how  the  computer  helps 
or  does  not  help  learning— and  I  would  second  what  Dr.  Wyatt  said 
about  more  understanding  of  cognitive  processes,  and  we  need  re- 
search in  that  arear  certainly  that's  a  part  of  this  problem— the 
lack  of  teacher  training  programs  and  opportunities  for  experience 
using  computers,  the  inequity  of  access  to  computers  and  informa- 
tion training  in  our  educational  system,  and  the  fact  that  all  too 
much  of  our  national  funding  for  computing  development,  both 
direct  and  indirect,  is  focused  on  developing  hardware  and  software 
specifically  to  support  warfare  and  human  destruction. 

I  think  it's  .interesting  that  one  of  the  examples  that  was  brought 
up  this  morning  is  another  defense  research  project.  I  think  one 
can  have  a  position  about  the  amount  of  funding  that  goes  into 
that  kind  of  development  along  a  whole  spectrum,  but  it  is  quite 
clear  that  technology  that  is  developed  primarily  to  support  that 
sort  of  thing  may  not  be  suitable  for  educational  purposes.  I  think 
we  need  to  bear  that  in  mind  in  terms  of  thinking  about  where  we 
want  to  fund  things,  because  computers,  while  in  some  ways  they 
are  a  spin  off  from  military  expenditure,  it's  not  really  true  that 
they're  completely  tied  to  that  or  that  they  don't  have  a  life  of 
their  pwn  entirely.  I  think  it's  dangerous  to  continue  to  think  that 
the  spinoff  from  other  purposes,  especially  those  purposes,  will  be 
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sufficient  to  provide  us  with  the  kinds  of  hardware  and  software 
we  need. 

1  Well,  that's  a  summary  of  what  I  want  to  say.  The  statement 
covers  those  points  I  think  in  some  little  detail.  I  think  it  also  pro- 
vides several  references  which  I  commend  to  people  who  need  to 
know  more  about  this. 

I  think  that  what  I  would  like  to  focus  my  few  remarks  on  is  the 
concept  of  teacher  training.  I  think  that  it's  quite  remarkable  that, 
though  it  seemed  clear  tjo  me  and  other  people  10  years  ago  that 
there  would  have  to  be  a  major  effort  in  teacher  training  in  com- 
puting and  education,  and  when  I  founded  the  program  at  Teach- 
ers College  in  computing  and  education  in  1975,  I  believed,  you 
know,  that  in  2  or  3  years  lots  of  schools  of  education  would  be 
doing  something  like  this. 

In  fact,  few  are.  If  you  go  around  the  country,  you  still  don  t  see 
very  many  schools  that  have  coherent  programs  in  computing  and 
education.  Arthur  Luerhrmann  has  written  a  recent  paper— in 
fact,  it  will  be  published  in  November  in  the  AEDS  Monitor— in 
which  he  discusses  some  of  these  problems.  I  commend  that  to  your 
attention,  too,  and  I  have  cited  it  in  there.  ^ 

As  he  points  out,  the  person,  as  I  mentioned  in  my  summary, 
who  is  going  to  be  teaching  computing— and  whether  we  take  seri- 
ously Commissioner  Bell's  statement  that  you  don't  need  to  know 
anything  about  computers  except  how  to  use  them  or  not-^I  think 
that  the  teacher  is  going  to  be  teaching  computing  and,  as  I  said, 
that  is  the  major  use  of  computing  in  schools  right  now.  That 
person  needs  to  know  far  more  about  the  computer  than  he  or  she 
currently  does.  .  „ 

If  we  could  draw  "yukkie"  analogies,  I  would  say  a  yukkie 
analogy  would  be  you  take  somebody  who  has  never  seen,  heard,  or 
knows  anything  about  French,  you  give  him  a  2-week  crash  course, 
send  him  to  Montreal  for  a  weekend,  bring  him  back  and  expect 
him  to  train  people  well  enough  to  go  to  participate  in  labor  negoti- 
ations in  French  in  Southern  France. 

I  think  the  possibilities  are  astounding  in  terms  of  what  people 
expect  will  come  from  minimal  training.  Most  of  the  people  who 
are  now  teaching  computing  in  schools,  most  of  the  thousands  of 
people,  are  masquerading  as  something  else.  They're  a  resource  co- 
ordinator or  they're  a  math  teacher,  or  they're  something  else.  But, 
in  fact,  if  you  look  at  what  they're  doing,  they're  teaching  comput- 
ing 5  days  a  week,  three,  four,  five  periods  a  day.  What  kind  of 
teaching  they  are  doing  is  certainly  something  we  ought  to  be  con- 
cerned about. 

I  think  that  in  terms  of  action  issues  with  respect  to  teacher 
training,  which  I  think  is  the  major  iss^ie,  we  heard  over  and  oyer 
again  today— and  you  would  hear  it  again  if  you  had  a  whole  series 
of  these  hearings— that  people  are  spending  the  money  on  hard- 
ware. Schools  are  rushing  out  and  buying  hardware,  in  some  cases 
disasterous,  like  they're  getting  cheap  pets  because  pets  are  cheap, 
without  wondering  or  worrying  about  whit  they're  going  to  do  with 
them.  But  in  all  cases,  they  are  getting  hardware  when  they  re  not 
really  training  the  teachers.  Most  teachers  are  superficially 
trained. 
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What  can  be  done  about  this  is  something  that  can  only  be  done 
on  a  national  level,  in  a  sense,  because  the  problem  is  too  massive, 
with  thousands  and  thousands  of  people  out  there,  and  a  lack  of 
coordination  between  States.  When  you  try,  as  I  have,  to  get  two 
States  to  work  together  on  something,  you  find  that  they  inevitably 
split  apart  on  local  rivalries.  They  say,  "Well,  gee,  you  kn6w,  those 
people  in  New  Jersey,  they  don't  really  understand  our  problems  in 
New  York."  And  if  you  go  to  Trenton,  they  say  "well,  you  know,  up 
in  Albany  it's  a  different  climate.  The  thing  that  works  up  there 
won't  work  here."  So  without  some  sort  of  national  coordination 
and  national  impetus  in  terms  of  training  about  computing,  I  don't 
think  we'll  make  a  great  deal  of  progress. 

I  think  that  the  kinds  of  things  that  need  to  be  done  in  addition 
to  the  obvious  ones  of  helping  teacher  education  schools  get  on  the 
ball  is  to  help  State  governments  get  on  the  ball  with  respect  to 
certification  about  computing.  There  are  only  five  States  in  the 
United  States  that  currently  certify  teachers  in  computing,  and  yet 
every  single  State  in  this  country  has  got  people  teaching  comput- 
ing full  time.  Nobody  knows  what  they're  doing.  Nobody  knows  if 
these  people  are  competent  or  if  what  they're  doing  amounts  to 
anything  or  not. 

Moreover,  we  need  to  have  some  coordination  with  that  teacher 
training,  but  also  some  help  with  States.  Those  people  cannot  su- 
pervise all  that  stuff  with  respect  to  certification  standards  and 
possible  use  of  computing  in  schools  without  some  help.  I  think 
that's  something  the  Federal  Government  could  and  should  think 
about. 

In  addition,  I  think  we  need  to  think  about  the  greater  problem 
of  all  teachers  using  computing.  It  is  true,  that  in  some  ways  you 
can  use  a  computer  without  knowing  anything  about  it.  But  I  don't 
think  you  can  use  it  very  well,  at  least  not  in  very  many  purposes. 
I  think  that  one  of  the  things  we  need  to  think  about  is  that  the 
computer  is  not  like  a  car.  Im  so  tired  of  that  analogy.  I  mean,  I 
can  drive  a  car,  it's  true;  but  if  I  get  out— and  I  once  knew  a  lot 
about  cars,  as  many  people  probably  did  when-  they  were  young- 
sters—but I  don't  think  it  ever  excited  me  intellectually  to  know  a 
lot  about  a  car.  When  you  know  a  lot  about  a  computer,  though, 
you  may  begin  to  confront  the  limitations  on  your  own  thinking, 
and  that's  a  somewhat  different  proposition.  If  that  isn't  the  heart 
of  education,  I  don't  know  what  is. 

So  I'm  a  little  bit  reluctant  to  think  that  we  want  to  limit  people. 
I  think  some  people  may  not  want  to  go  as  far  in  learning  to  pro- 
gram in  some  classical  or  some  far  out  language,  but  I  think  every- 
body should  have  an  opportunity  to.  So  one. of  the  things  I  think  we 
need  to  think  about  is  How  are  teachers  going  to  teach  people  if 
they  haven't  had  this  opportunity  to  try  to  do  some  of  this  stuff, 
too. 

I  don't  think  it's  something  we  can  do  on  a  hit-or-miss  basis.  I 
don't  think  projects  that  have  supercomputers,  much  though  they 
are  needed,  speak  to  that,  and  I'm  not  sure  some  of  the  other 
things  we've  heard  mentioned  today  speak  to  it,  either.  We  need  to 
have  a  comprehensive  program  that  addresses  teachers. 

I  don't  think  the  whole  question  of  software  is  something  that  we 
can  let  slide  by.  Software  is  very  hard  to  develop;  it  takes  a  lot  of 
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time;  it  takes  a  lot  of  expertise.  The  average  teacher,  no  matter 
how  well  trained  he  or  she  is  in  computing,  is  not  going  to  develop 
software  to  be  used  except  the  way  they  would  develop  their  own 
instructional  aids  now  in  other  media.  But  somebody  does  have  to 
develop  software,  and  if  you've  seen  good  software,  whether  it's  tu- 
torial software  or  tool  software,  doesn't  matter.  You  can  see  that  it 
has  great  educational  implication.  But  right  now,  as  Dr.  Wyatt  sug- 
gested, there  is  not  the  right  kind  of  reward  system,  there  is  not 
the  right  kind  of  protection  system,  and  in  terms  of  specifically 
educational  software,  there  is  not  even  the  right  kind  of  impetus 
system.  So  the  Federal  Government  needs  to  be  involved  in  that. 

I  will  stop  by  saying  one  of  the  things  that  I  am  always  disturbed 
by  when  I  hear  someone  from  the  National  Science  Foundation  is 
not  that  they  haven't  done  some  good  work  and  not  that  they 
haven't  supported  some  very  noble  projects,  but  that  if  you  go  to 
them  with  a  project  that  has  nothing  to  do  with  science  or  math, 
they're  not  interested7  in  it.  Computing  is  still  falling  in  a  strange 
crack  righfff  now.  They're  interested  but  they  can't  support  it  be- 
cause of  their  bylaws  and  guidelines. 

I  think  we  need  to  think  about  computing  as  a  science,  or  as  a 
special  discipline,  if  you  want,  but  also  as  something  that  perme- 
ates the  whole  curriculum  and  think  about  supporting  it  in  that 
context  as  well.  Those  are  somewhat  different,"  just  as  the  kind  of 
teacher  training  needed  to  use  computing  versus  to  teach  comput- 
ing as  a  separate  subject  are  different.  But  they  both  need  to  be 
supported.  The  real  contribution  of  computing  to  our  society 
through  the  intellectual  growth  of  young  people  will  only  come  if 
we  support  both  kinds  of  that  training,  and  the  software  and  so  on 
that's  related  to  it. 

[The  prepared  statement  of  Dr.  Taylor  follows:] 
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Testimony  Summary 

If  introduced  appropriately  into  schools,  computing 
will  transform  many  aspects  of  education,     in  particular,  it 
will   increase  the  role  of  graphics,  force  us  to  be  more 
aware  of  the  process  nature  of  real  learning,  and  make 
formal  learning  environments  more  richly  interactive  than 
books,  lectures  and ^ traditional  classes  alone  can  ever  be. 

Computers  are  used  in  a  variety  of  ways,  but  a  simple 
classification  is  helpful  for  appreciating  the  implications 
of  computing  in  school   ;     the  computer  can  function  as  (1) 
tutor,   (2)   tool,    (3)   toy  and   (4)   tutee.     Though  these  uses 
differ  sometimes  markedly  from  each  other,  to  profitably  be 
incorporated  in  the  classroom,  all  presuppose  a  teacher 
appropriately  trained  in  computing.     The  - tutee  mode, 
involving  the  students  in  learning  to  program,  is  currently 
(and  for  some  time  is  Ukely  to.  remain)   the  most. popular 
mode  of  classroom  computing.     This  mode,  more  than  any  other 
requires  a  specially  trained  teacher,  one  who  can  function 
more  as  a  coach  than  as  a  font  of  all  knowledge,  one  who  can 
accept  and  capitalize  on  the  ways  in  which  youngsters  can 
outperform  their  teachers  in  computing. 

Finally,  there  are  major  problems  with  using  computers 
in  the  schools        the  lack  of  really  educationally 
appropriate  hardware  and  software,  the  lack  of  substantial 
research  about  how  the  computer  helps  or  does  not  help 
learning,  th,*  lack  of  teacher  training  programs  and 
,oppor tuni ti es  for  experience  using  computers,  ths  inequity 
of  access  to  computers  and  information  training  in  our 
educational  system,  and  the  fact  that  all  too  much  of  our 
national  funding  for  computing  development,  both  direct  and 
indirect,  is  focused*on  developing  hardware  and  software 
specifically  to  support  warfare  and  human  destruction. 
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The  potential  impact  of  computing  on  education 

In  wondeilng  what  we  should  immediately  do  about 
computing  in  education,  it  is  a  good  idea  to  consider  the 
impact  computing  will  have  on  our  educational  system  as  it 
permeates  it.     Some  effects  are  probably  unanticipatable.  I 
would  like  to  mention  a  couple  we  can  anticipate. 
Appropriately  incorporated!  into  our  education  system, 
computing  is  likely  to  ;     (1)   raise  the  graphic 
representation  of  ideas  and  information  to  a  new  level  of 
importance  relative  to  text,    (2)  help  us  rediscover  that 
education  is  a  process,   (3)  diminish  our  misconception  of 
education  as  being  something  we  can  complete  in  some  fixed 
period  of  time  and  then  be  -educated",  and  (4)  stimulate  and 
increase  interactivity  in  learning. 

Computing  will  raise  awareness  *  rstanding  0f 

graphics  to  a  new  level.     Our  socie*  with 
textual  communication  in  education,  \  ical  symbol 

manipulation  as  well  as  redding  and  vri.,.^.     Even  our  tests 
for  people  goincj  on  to. the  next  level  of  school  test  textual 
skills  and  knowledge  of  textually  transmittal e  information. 
At  Teachers  College,        think  this  obsession  with  text  will 
lessen,  thanks  to  computers,  and  that  graphics  will  assume  a 
hlqqer  role.     Text  is  anly  one  way  of  expressing  some  of  the 
Uiings  we  think  about  and  although  we  have  become  very  adept 
at  using  language,  it's  not  always  the  best  way  to  express 
everything.     Sometimes  our  ideas  can  be  augmented  by 
expressing  them  with  *oro*  sort  of  still  or  animated  graphic 
representation.     tfow  drawing,  coloring,  and  so  forth  can  be 
tone  so  easily  on  computers,  graphic  communication  will 
surely  become  more  common* 

The  computer  will  help  us  rediscover  that  education  is 
a  process.     Ad though  we  talk  a  lot  about  education  being  a 
process,  the  way  we  have  organized  our  educational  programs 
wUy  denies  it.    We  focus  learners  on  the  end  products 
they  must  produce  (the  papers  they  must  write,  the  overnight 
homework  assignments  they  must  do,  and  so  on)   and  prevent 
them  from  sensing  the  unfolding  process  of  learning.  In 
usinq  the  computer  to  write  or  to  program,  it  becomes 
routine  to  create  multiple  drafts  or  versions  by  refinement. 
The  learner  loses  a  sense  that  creation  is  simply  the 
one-shot  translation  of  a  briaht  idea  into  a  finished  essay 
or  program.     He  or  she  beginsfto  see  education  and  creation 
naturallyas  a  process. 

integrating  computers  into  education  may  also  get  rid 
of  another  misconception  that  blocks  some  of  our  thinking  — 
that  education  is  something  you  can  "get*  and  be  done  with 
the  getting.     Learning  does  not  end,  education  is  not 
something  you  have  finished  when  you  receive 
certificate,  degree  or  what  have  you.     It  is  son:eth*ng  that 
goes  on  and  on  for  life.     Those  who  have  worked  much  wltn 
computers  realize  computers  are  going  to  impress  the 
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endlessness  of  education  upon  all  who  use  them.    When  you 
write  programs,  you  realize  that  you  never  really  finish  a 
program  completely;     you  sort  of  stop  at  some  point  and 
decide  that  this  is  as  far  as  you  really  want  to  go  although 
you  can  see  other  possible  refinements.     When  you  use  the 
computer  as  an  instrument  to  write  papers,  letters,  books 
and  so  on,  you  have  the  same  feeling:    you  could  revise  a 
little  bit  more,  but  finally  you  run  out  of  energy  or  time, 
you've  got  the  main  idea  down,  and  so  you  just  stop  there. 
As  you  develop  successive  drafts,  you  can't  escape  sensing 
that  writing  is  a  process.     (Students  also  discover  that 
writing  is  not  a  magic  gift  that  some  people  have  and  some 
don't.     They  find  they  can  write,  if  they  work  at- it.) 

At  Teachers  College,  probably  because  we  have  put 
communication  and  computing  in  the  same  department",  we  see 
computing  as  a  new  medium.     Though  it  has  been. around  for 
almost  30  years,  it  has  only  been  around  a  decade  or  so  in 
terms  of  vast  numbers  of  people  using  it.     As  the  Canadian 
scholar  Marshall  McLuhan  stressed,  the  prior  medium  becomes 
the  content  of  the  new  medium.     So  novels  became  the  content 
of  movies,  movies  became  the  content  of  television,  and 
books  and  television  have  become  the  content  of  computing. 
He  also  suggested  that  only  the  artist  saw  ahead  to  where  a 
medium  was  going  and  tended  to  use  it  creatively  the  way  it 
generally  emerged  at  the  end.     I  think  that  we  have  not 
reached  a  point  in  computing  where  we  see  too  clearly  what 
the  final  content  of  computing  is  going  to  be.     If  I  were  to 
try  to  characterize  it  at  this  point,  I  would  say  that  it  is 
going  to  be  interactivity. 

Educational °use  of  the  computer  will  feature  its 
interactivity,  because  that  is  what  makes  computing 
different  from  TV,  books,  and  lectures.     The  ability  to  let 
the  user  (and  that  very  term  implies  more  than  the  term 
•reader1)   interact  with  the  material  embodied  in  the 
software,  especially  graphically,  makes  computers  entirely 
new.     The  user  can  bring  her  or  his  own  interests  and  will 
to  bear  in  using  the  computer,  and  in  doing  so,  becomes  a 
more  active  learner.     Even  the  best  lecturer  can  only  handle 
a  few  questions  in  a  given  period  and  only  then  can  give 
evaluative  responses  to  only  a  few  of  the  questions.     A  book 
can  interact  with  the  reader  only  at  the  most  general 
imaginative  level  and  can  not  prompL  and  respond 
accordingly.     TV  tends  to  be  or-n*nical  but  can  not  (without 
being  computer-driven)   allow  r!      viewer  to  navigate  backward 
dt  forward  au3  sideways  throi  n  ^ne  ideas  it  embodies  at 
all. 

Interactivity  provides  direct  access  to  information. 
This  too  seems  to  make  learning  with  computers  highly 
interesting.     The  user  of  a  piece  of  software  can  go 
directly  to  a  set  of  information  he  or  she  is  interested  in 
and  skip  the  parts  that  are  not  of  interest.     This  is  like 
sk ippinrj  around  in  a  book,  except  that  the  computer  can 
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provide  clues  to  where  to  skip  to,  based  on  previous  use  or 
the  current  user's  f  questions. 

Foi   example,  this  document  can  not  allow  you,  the 
reader,  to  ask  it  any  questions  at  all.     It  can  only  hope  to 
anticipate  some  of  your  questions  by  the  format  and  nature 
of  the  information  it  displays.     If  it  were  computer-based, 
it  might  ask  you  several  questions  and  use  the  answers  to 
decide  what  to  display.     Even  more  significantly,  it  might 
allow  you  to  ask  questions  and  use  those  questions 
themselves  to  determ ine  what  to  display . 

This  direct  access  can  even  be  to  a  piece  of  graphical 
information  such  as  an  animated  sequence  of  a  ball  (in 
physics)   rolling  down  a  hill  and  accelerating,  or  graphical 
and   aural   information  such  as  the  display  (in  traditional 
musical     staff  notation)   of  a  tune  and  the  sound  of  two 
alternative  harmonizations  of  that  tune.     By  allowing  you  to 
interact  with  and  manipulate  the  process  being  displayed  or 
demonstrated,   it  can  make  learning  about  it  more  personal 
and   interesting . 

Based  on  another  of  McLuhan's  ideas,   that  electronic 
communication  generally  is  moving  us  toward  a  global 
village,  I  think  interactivity  in  computing  will  probably 
bring  back  some  of  the  things  we  recognize  anthropologically 
as  characteristic  of  primitive  societies.     We  will 
communicate  via  computing  across  great  distances,  but 
informally,  much  as  our  ancestors  did  face-to-face.  This 
tendency  is  visible  in  the  way  people  use  electronic  mail, 
computer  talk  systems,   and  electronic  conferencing.  In 
fact,   the  informality  and  immediacy  evident  strongly 
suggests  that  computer  communication  will  significantly 
alter   the  way  we  read  and   the  way  we  write  generally,  though 
it   is  still   too  early  to  predict  exactly  what  alterations 
will  occur.     And  finally,   through  interactivity  enhanced  by 
interconnecting  computers  over  cables,  phone  lines  and 
electromagnectic  communication  channels  of  various  kinds, 
computers  may  make  our  schools  places  where  children 
cooperate  more  and  realize  their  interdependence  on  others. 

How  computing   is  used  in  the  school  . 

The  computer   in  the  school  suggests  four  ways  or 
modes  in  which  the  computer~can  be  used  in  school   :      ( 1 )  as 
tutor,    (2)   as  tool,    (3)   as  toy,  and  as   (4)    tutee.  This 
framework   is  a  simple  and  convenient  way  to  summarize  the 
way  computers  are  being  used  in  schools. 

First,  the  computer  can  be  used  as  a  tutor,  to  teach 
the  learner  a  specific  topic  or  subject.  In  tutor  mode,  the 
software  that  the  learner  uses  is  designed  to  guide  that 
learner  through  a  sequence  of  material  much  as  a  human  tutor 
might,  by  questioning  and  reacting  to  the  learner's  respnses 
to   the  questions. 
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Second,  the  computer  can  be  used  as  a. tool,  to  help 
the  learner  perform  some  specific  task.  Commonly  available 
examples  are  :  text-editing  software  such  as  that  used  for 
word  processing,  statistical  analysis  packages,  musical 
synthsizer  control  software,  financial  spread-aheet  and 
projection  software,  energy-use  monitoring  software,  and  so 
on . 

Third,  the  computer  can  be  used  as  a  toy,  to 
simulate  or  represent  a  physical  situation  or  the  behavior 
of  some,  people  or  objects.     Using  computers  in  the  toy  mode, 
2  learner  can  gain  experience  analogous  to  that  which  could 
be  gained  from  the  real  situation,  without  the  potential 
endangerment ,  confusing  complexity,  horendous  expense  or 
inaccessibility  associated  with  that  real  situation. 

Finally,  the  computer  can  be  used  as  a  tutee,  or 
student  for  the  human  learner  to  teach.     Tutee  mode 
presupposes  that  teaching  someone  else  is  a  good  way  to 
learn  and  that  the  learner  should  therefore  act  as  a 
teacher.     To  do  so,  the  human  learner  must  first  learn  an 
appropriate  computer  language  and  then  use  it  to  'teach1  the 
computer  how  to  do  something  or  to  teach  the  computer  how  to 
teach  another  human  to  -jo  something. 

Because  there  has  not  till  quite  recently  been  much 
tutor,  tool  or  toy  software  available,  teachers  and 
administrators  have  concentrated  on  using  computers  to  teach 
programming,  in  BASIC,  LOGO,  or  some  other  language. 
Historically  a  convenient  way  to  introduce  subject  matter 
into  the  school  curriculum  has  always  been  to  introduce  a 
new  course  and  schedule  it  as  part  of  the  school  day  or  week 
for  some  segment  of  the  school  population.     The  result  here 
has  been  that  the  dominant  way  of  introducing  computing  into 
the  curriculum  has  been  as  a  course  (or  a  mini-course)  in 
programming,  at  one  or  more  grade  levels.     The  school  has 
evidence  it  is  keeping  up  with  the  times,  and  can  me»t  the 
demand  for  introducing  computing  with  minimal  disrupt \on  to 
the  rest  of  the  curriculum.     This  has  implications  for 
teacher  training  -  it  guarantees  there  will  be  a  lot  of 
untrained   (in  computing)   teachers,  manning  these  coursers. 

The  computing-oriented  teacher's  role 

Tne  doAtinant  concept  of  the  teacher's  role  in  the 
'.assroor   ir«  illustrated  by  the  arrangement  of  the  typical 
ciassrcvm  r     the  tficher's  desk  marks  the  front  of  the 
room  b  »d   Puces  a  roomful  of  pupil  desks,  all  respectively 
orie^i.ed   :o  face  the  teacher  and  ignore  or  minimize  the 
p:c  of  fellow  students.     Learning  is  the  private, 

ind:iv>c!Malized  acquisition  of  facts  dispersed  from  book  and 
teacher,  Sirsctly  to  each  child.     The  teacher  is  the 
coMip-Mid-vi  ,  the  leader,  the  giver  of  information,  and,  most 
significantly,  the  most  knowledgeable  individual  in  the 
class  r'orn.     Under  this  model.,  teachers  are  supposed  to  know 
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moi     '      <  their  pupils.     This  is  evident  in  the  comments 

tr  a  make  when  teaching  a  topic  for  the  first  time,  when 

the  t-U  about  "keeping  a  day  ahead  of  the  kids". 

This  model  does  not  work  in  the  computer-oriented 
classroom.     There  the  teacher  can't  keep  a  day  ahead  of  even 
modestly  able  pupils  unless  the  teacher  keeps  them  away  from 
the  computer  altogether,  an  increasingly  unlikely  option  as 
the  number  of  computers  in  the. home  continues  to  escalate. 
Instead,  it  is  not  unusual  for  the  able  teacher  to  find  the 
children  rapidly  outpace  her  or  him  in  every  aspect  of 
computer  competence /despite  heroic  efforts  to  keep  up.  The 
teacher  -is  no  longer  the  pr iraary- dispeacer  of  facts  (at 
least  about  computing)   and  falls  to  second,  third,  or  eyen 
further  down  the  line  among  the  classroom's  population  in 
this  respect,  and  pupils  begin  to  cooperate  and  .learn  from 
each  other. 

By  contrast  with  the  situation  in  other  subjects,  in 
computing  the  children  have  no  doubt  about  their 
superiority.     Whereas  with  other  subjects  the  teacher  might 
claim  to  have  some  vaguely  unspecified  but  superior 
experience  and  background  in  the  subject  which^the  children 
can't  really  test,  what  the  teacher  knows  and  doesn  t  know 
about  the  computer  is  constantly  demonstrated  in  the 
classroom.  r*v 

There  is  another,  well-known  and  accepted  model  of 
teaching  that  fits  tha  computer-oriented  classroom  m^h 
better:     the  model  of  the  vocal  or  athletic  coach.     In  hat 
model,  the  coach  never  expects  to  be  able  to  keep  up  with, 
let  alone  outperform,  tfre  good  students.     Instead,  the 
teacher  as  coach  expects -to  spur  them  on,  suggesting  new 
approaches  and  warning  against  excesses,  f ully  e*P"ting  the 
beet  students  to  outdo  anything  he  or  she  could.     This  is 
particularly  true  of  the  older  coach  )f  ?s*  y?*"  or 
atheletic  powers  have  long  since  faded  to  mediocrity. 

c  This  is  exactly  the  model  the  new  computer  oriented 
teacher  should  emulate.     The  major  reason  r ior i ty 

superiority  of  the  children  in  computing  is  the  superiority 
of  their  memories  over  those  of  adults.     Children  ;learn  vast 
amounts  quickly  by  interacting  with  the  computer  and 

coach,  not  a  font  of  all  knowedge. 

The  implications  for  teacher  training  are  •'•""^ant. 
The  teacher  must  know  enough  about  computing  to  be  secure 
with  the  knowlege  that  he  or  she  will  not  keep  pace  with  his 
or  her  student^  in  many  respects.     And  the  teacher  must 
know  how  to  funct  ion  Iji  this  relatively  new,  coach  role ,  and 
must  know  when  that  role  U  appropriate  and  whe*,     r^is  not. 
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Major  problems  with  computer  use  in  school 

There  are  major  problems  confronting  computer  use  in 
schools  in  1983  and  the  years  immediately  ahead.     First,  and 
most  critical,  there  is  a  need,  across  the  country,  for 
teachers  to  be  provided  with  training  on  computers  and  in 
being  a  good  coach.     Second,  research  is  desperately  needed 
either  to  support  or  refute  some  of  the  claims  and 
counterclaims  now  being  propounded  about  the  benefits  and 
dangers  of  using  computing  extensively  in  schools.  Third, 
hardware  and  software  that  are  especially  appropriate  for 
children  and  education  are  still  very  scarce.     Fourth,  there 
is  a  very  great  need  to  minimize  inequity  with  respect  to 
computing  in  schools.        Fifth,  too  much  of  our  national 
funding  for  computing  development  is  focused  on  developing 
hardware  and  software  specifically  to  support  warfare  and 
human  destruction. 

The  first  major  problem  in  using  computers  in 
education  is  that  most  teachers  are  not  computerate 
(computer  literate).     Most  were  trained  before  computers 
were  seen  as  significant  to  education,  so  most  never  had  any 
formal  training  in  computing.    Those  who  do  know  something 
either  taught  themselves  or  took  a  single  course  or  workshop 
on  either  (1)  computer  literacy,   (2)  BASIC,  or  (3)  LOGO, 
typically  from  someone  who  herself  or  himself  was  only 
minimally  competent  in  computing. 

Research  as  yet  indicates  very  little  about  what 
computers  should  be  doing  or  what  they  are  capable  of 
encouraging  or  preventing  in  the  learner.    More  research  is 
certainly  needed  on  the  longer  range  effects  of  computing  on 
the  ?.oarnir.^  of  other  skills,  both  positively  and 
nega/ivoly.     :   ^  m0st  important  of  all,  research  is  needed 
to  st  e  how  xtr^i     ing  might  be  structured  differently  when 
pruv.  iple  coi  .notation  and  interaction  is  with  a  dynamic 
medium  x Lh*  *  compute r  rather  than  a  static  one  like  a  book. 

_i  di\tu-jre  now  available  is  not  particularly  well 
t'-^i^v**.    ?•»  L^rms  of  the  needs  of  human  users,  especially 
yow<    »  ™s.     ocreons  are  too  small  and  often  too  hard  to 
read,  keyboards  are  the  dominant  input  means  supported  even 
though  other  devices  are  far  easier  for  most  people  to  use, 
memory  is  still  so  limited  as  to  preclude  the  design  of 
really  supportive  software,  and  so  on.     Software  typically 
lacks  imagination  and  often  aims  at  what  is  easiest* to 
produce  rather  than  at  what  is  most  needed  by  the  learner. 

Fourth,  there  is  likely  to  be  an  unequal  distribution 
of  teacher  training,  of  being  studied  and  of  profiting  from 
research  in  various  ways,  and  of  getting  hardware  and 
software,  appropriate  or  not.     Nowhere  is  the  pattern 
clearer  than  with  what  we  already  see  about  who  gets  and 
uses  computers.     Those  buying  and  filling  their  schools  with 
computers  are  those  who  in  our  society  are  already 


89 


86 


relatively  wealthy  and  powerful. 

Finally,  many  of  our  brightest  minds  in  computer 
science  Irebeino  paid  directly  or  indirectly  by  the  federal 
government  to  develop  systems  tailored  not  to  discover  and 
nourish  human  intellectual  development  and  critical 
reasoning  power,  but  to  annihilate  them.     The  kinds  of 
interfaces,  peripheral  devices  and  so  tware  needed  for  these 
two  so  opposite  purposes  are  quite  different.     What  is 
developed  can  not,  and  will  not  ever  be  interchangably 
useful  „ 

Immediate  implications 

There  is  no  ideal  solution  to  the  problem  of  getting 
computing  most  usefully  into  our  spools.     Any  solution 
though  will  involve  money,  a  reordering  of  national 
priorities,  and  a  massive  teacher  training  effort. 
Develop  ng  coherent  training  for  teacher  education  faculty 
in  all  or    alleges  *r,d  universi  ties,  public  and  private, 
certan?y  would  be  an  excellent  place  to  begin.  Supporting 
and  implementing  efforts  that  develop  more  approbate 
software  and  hardware  for  educating  all  our  young  people 
would  ue  an  important  correlative.     I  urge  you  to  press 
forward  in  support  of  both  tasks,  as  swiftly  as  you  can. 
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Mr.  Volkmkii.  Thank  you  very  much,  Dr.  Taylor. 
Dr.  Braun. 

Dr.  Braun.  Thank  you  very  much. 

I  would  like  to  make  some  remarks  that  supplement  my  formal 
testimony.  In  the  first  place,  I  would  like  to  underscore  the  impor- 
tance of  the  Federal  role  in  this  field. 

There  are  several  reasons  that  I  think  the  Federal  role  is  an  im- 
portant one  In  the  first  place,  the  States  individually  have  not  de- 
veloped the  leadership  in  this  area  which  is  necessar}'.  With  the  ex- 
ception of  perhaps  Minnesota  and  Rhode  Island,  the  States  have 
not  provided  leadership,  The  leadership  has  come,  in  fact,  from 
local  school  districts  rather  than  States. 

Another  reason  I  think  the  Federal  role  is  essential  is  that  pri- 
vate industry  has  so  far  been  unwilling  to  put  up  the  money  that's 
required  to  do  the  research  and  development,  for  software  develop- 
ment of  the  sort  that's  needed  in  education.  I  think  that  there  is  a 
need  for  a  large  amount  of  venture  capital  in  developing  these 
kinda  o  things.  I  m  thinking  about  capital  which  identifies  high 
rusk  but  potentially  highly  innovative  and  highly  effective  pro- 
grams. The  National  Science  Foundation  science  education  direc- 
torate is  largely,  I  think,  responsible  for  the  fact  that  we  are  all 
here  today.  In  the  decade  of  the  sixties  and  the  early  seventies,  the 
science  education  directorate  at  NSF  was  the  principal  vehicle  for 
providing  support  for  research  and  development  into  the  applica- 
tions of  computers  in  education,  and  yet  that  science  education  di- 
rectorate was  almost  wiped  out  2  years  ago.  It's  now  being  revived 
but  it  was  almost  wiped  out.  I  find  that  incredible  that  it  happened! 

All  of  the  major  developments  in  science  education  that  one 
could  point  to  emanated  in  one  way  or  another  from  that  kind  of 
activity,  and  I  think  a  Federal  role  in  that  is  a  critical  one  and  will 
continue  to  be  a  critical  one  until  there  is  enough  profit  in  it  for 
the  private  sector  to  take  it  over.  We're  not  at  that  stage  yet. 

Another  critical  issue  I  think  is  the  equity  issue.  There  are  dis- 
tricts which  are  sufficiently  well  to  do,  that  they  have  lots  of  com- 
puters in  their  schools.  There  are  also  in  the  same  communities 
lots  of  computers  in  the  homes  of  children,  so  those  children  get  a 
great  deal  of  exposure  to  computers.  In  poorer  districts,  there  isn't 
enough  money  in  the  district  to  provide  computers  in  the  schools, 
and  there  isn  t  enough  money  in  the  homes  to  provide  computers 
in  the  homes.  So  those  children  are  doubly  cheated. 

We  are  movjng  very  rapidly  into  what  people  are  calling  the  in- 
formation age,  and  if  we  don't  provide,  access  for  children  in  less 
well  to  do  communities,  at  a  significant  level,  then  we're  going  to 
be  robbing  these  kids  of  their  futures  and  robbing  the  Nation  of  an 
important  natural  resource, 

A  central  issue  I  think  in  this  whole  business  is  teacher  training 
I  would  like  to  disagree  slightly  with  what  Secretary  Bell  said  this 
morning.  It  certainly  is  possible  to  train  someone  in  a  couple  of 
hours  how  to  turn  a  computer  on  and  how  to  stick  a  disc  in  the 
drive  but  it  is  not  possible  in  a  couple  of  hours  to  teach  a  teacher 
how  to  take  effective  pedagogical  advantage  of  the  computer  within 
the  learning  environments  of  that  teacher's  students.  That's  a  criti- 
cal issue.  If  within  the  next  5  years,  as  many  people  are  predicting, 
that  there  will  be  millions  of  computers  in  schools,°we  will  have 
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millions  of  computorn  in  schools  sitting  on  tables  with  nobody  using 
them  because  teachers  won't  know  how  to  use  them.  In  my  opin- 
ion, within  that  5-year  period,  we  need  to  train  the  3  million  teach- 
ers who  are  out  there  in  the  precollege  schools  how  to  take  effec- 
tive advantage  pedagogically  of  those  computers. 

I  think  there  are  two  problems  here.  In  the  first  place,  in  the 
conventional  mode  of  training  teachers  at  the  level  we  re  talking 
about,  it  costs  about  $5,000  per  teacher.  So  we  re  talking  about  in- 
vesting $15  billion  in  the  conventional  mode  to  tram  teachers.  A 
second  dimension  of  that  that  disturbs  me  is  that  there  probably 
are  somewhere  on  the  order  of  1,000  to  5,000  people  in  this  country 
who  are  qualified  to  train  teachers  to  use  computers  pedagogically. 
If  you  divide  3  million  by  5,000,  you  come  up  with  something  like  a 
60-year  period  for  doing  the  training  in  summer  institutes. 

In  my  opinion,  neither  $15  billion  expended  nor  60  years  to  do 
the  training  is  acceptable  to  us.  We  must  do  the  training  within  5 
years,  in  my  opinion,  and  we  must  do  it  in  a  way  which  is  cost  et- 

I  think— I  have  done  a  little  bit  of  thinking  about  this— actually 
Bob  Talyor  and  I  go  back  a  long  way  together,  and  iu*>  two  of  us 
have  thought  a  great  deal  (about  teacher  training.  M.v  leeling  is 
that  for  something  in  the  order  of  $300  million  within  a  period  of  5 
years  we  can  train  3  million  teachers,  if  we  take  intelligent  advan- 
tage of  all  of  the  high  technology  we've  got.  We  have  broadcast 
television,  we  have  video  cassettes  and  video  discs;  we  have  com- 
puters: we  have  print  medium;  we  have  telecommunications.  It  we 
effectively  integrate  all  of  those  technologies,  and  pull  together  the 
best  brains  in  this  country  in  teacher  training,  we  can,  tor  a 
modest  sum,  train  all  of  the  teachers  to  make  effective  use  ot  those 
computers  that  they  will  have  available. 

I  would  like  to  make  a  few  comments  about  high-quality  soft- 
ware There  were  comments  by  essentially  everyone  this  morning 
about  the  problems  of  high-quality  software.  I  would  like  to  make 
the  discussion  a  little  bit  more  concrete. 

It  seems  to  me  that  we  need  in  the  K  through  12  domain  ot  our 
educational  system,  over  all  of  the  disciplines  we  teach  m  schools, 
we  need  something  in  the  order  of  tens  of  thousands  ot  high-quality 
software  packages.  Secretary  Bell  pointed  out  this  morning  that 
there  were  perhaps  2,000  or  3,000  software  packages.  He  mentioned 
that  not  many  of  them  are  high  quality.  I  would  like  to,  make  that 
a  little  bit  more  quantitative.  The  percentage  of  high-quality  mate- 
rials from  among  all  the  educational  materials  that  exist  has  been 
estimated  to  be  3  or  4  percent  of  all  of  that  which  exists.  That 
means  we  are  orders  of  magnitude  away  from  the  numbers  ot  ma- 
terials that  we  need  to  have  available. 

In  my  opinion,  it  will  take  something  on  the  order  ot  an  invest- 
ment of  $50  to  $100  million  to  break  the  logjam  that  currently 
exists.  Private  publishers  are  beginning  to  look  at  development  ot 
eductional  software,  but  they  go  with  the  flow.  They  develop  mate- 
rial that  they  think  will  sell.  The  material  that  they  think  will  sell, 
unfortunatley,  is  the  kind  of  drill-and-practice  material  that  Secr- 
tary  Bell  denegrated  this  morning.  The  kind  of  high  quality  good 
learning  experience  that  many  of  us  are  looking  for  does  not  exist 
in  a  large  enough  quantity  at  the  moment  by  a  long  shot,  and  we 
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need  to  inveHt-I  think  wo  don't  need  n  Manhattan  project.  Man- 
hattan projects  conjure  up  billions  of  dollars  in  my  mind.  I  think 
that  wo  need  something  on  tho  order  of  a  $50  to  $100  million  in- 
vestment in  this  area. 
I  would  like  to  make  a  comment  about  a  few  pieces  of  legislation 

•  Li  »  ™Ynre  i  ift?*  ^~"Lrontly  bein«  considered.  One  of  them 
is  H.R.  701  and  H.R.  2417.  One  was  introduced  by  Congressman 
btark  and  the  other  by  Congressman  Wright.  My  feeling  is  that 
those  two  bills  are  inappropriate.  They  essentially  propose  makine 
it  Possible  for  a  manufacturer  to  put  one  computer  in  each  school 
in  the  United  States.  One  computer  in  a  school  is  not  an  adequate 
number.  In  some  schools,  one  computer  just  makes  it  101  or  201 
computers;  in  other  schools  it  will  change  the  number  from  zero 
computers  to  one  computer.  In  neither  case  is  that  computer  likely 
to  have  an  important  impact. 

»i  ?6r?>5ally7?1*l10,ig^  1>ni  not  an  exPert  on  legislation  and  have 
not  looked  in  detail  at  it-I  think  that  H.R.  91,  which  was  submit- 
ted by  Congressman  Donnelly,  looks  much  better  to  me  because  it 
addresses  the  equity  issue.  It  suggests  placing  computers  according 
to  the  economic  status  of  the  school  system.  That  makes  much 
more  sense  to  me. 
There  are  two  bills  in  the  Senate,  S.  1194,  introduced  by  Senator 

f?pnr!°r thuplSC  "f'-f^i1^  by  Senator  Bentsen'  and  also 
there  is  H.R.  3098,  submitted  by  Congressman  Stark,  which  address 

the  issue  of  teacher  training.  Again,  I  don't  know  in  detail  what 

they  contain,  but  those  are  pieces  of  legislation  that  I  think  need  to 

be  looked  at  very  seriously. 

There  was  some  conversation  earlier  today  about  the  concept  of 
establishing  centers  m  various  places  in  the  United  States.  H.R. 
Ud4,  which  was  introduced  by  Congressman  Downey,  addresses 
that  issue  and  proposes  the  establishment  of  centers  for  computers 
in  education  in  various  parts  of  the  United  States.  Those  centers  in 
the  proposed  legislation  would  address  teacher  training,  software 
development,  research  into  the  applications  of  computers,  the 
paying  of  attention  to  special  audiences,  handicapped  people  mi- 
nority people  and  so  on.  F  ' 

It  seems  to  me  that  in  some  way  a  coalescence  of  H.R.  91  H  R 
1 134,  and  H.R.  3098  and  the  two  Senate  equivalents  of  that  makes 
a  lot  of  sense  for  us  nationally. 

Thank  you  very  much. 

[The  prepared  statement  of  Dr.  Braun  and  attachment  follow:] 
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Thank  yuu  Mr.   Chairman  ttiwl  member*  of   Uiu  8u  h«  umn  i  t  t  ui>  on 
Invoiuigationu  and  OvumUht   for  this  opportunity  to  express  my 
view*  on   the   importance  of  tionpotiri  to  educatiut  .a     to  udUrein, 
key   issues   facing  our  coo'.ny   a*  computer*  are   introduced  into 
our  classrooms.   I  ihould   U».<   t  o  start  by   introducing  myauif, 

I.  My  Background 

t   am  a   Professor   of  Computer   Science   and   Director   of  the 
Academic  Computing   Laboratory  at   the  New  York' Institute  of 
Technology  on  Long   I  a  land ,    For  the  past   twenty  yeara,   I  have 
unvoted   most   of   my   energy   Co   advising,   guiding,   and  aupporting 
school  puople    in   exploring   applications   of   computers   to  enhance 
the    learning   environments   of   their   students.   Most   of  my  graduate 
students  during    that   period   have   been   classroom  toachera,  In 
this   efturt,    I   have  come  to   sense  the  potential  of   this  tool, 
and   ihu   nuuda   of   teachers   and  BtudentB. 

II.  Art>   Computers  Useful   in  Education? 

This   question   has   been   debated   actively    for   all   the  time 
that    I   have   been    involved.   Until   recent   years,    the   an'swer  was 
based   on    faith;    however,   more   recently,    solid   evidence   has  been 
accumulating.   That   evidence    is   overwhelmingly  positive. 

Last   Spriug,    in   my   capacity   as   a  member  of   a  Task   Group  of 
the  NS  B   Commission   on   Precollege   Education    in  Mathematics, 
Science,   and  Technology,    I   was  asked   to  prepare   a   report   on  the 
potential   of   technology   to    improve   the   education   of  our 
children.    I   have  attached   that   repott   as   an   appendix   to  this 
statement   because   it    is  a   summary  of    the   opinions   of  a  group  of 
experts    in    the   field,    because   it   defines   educational  technology, 
and   because   it    identifies    the   research  vjn   yxng   the   impact,  of 
computers    in   enhancement   of    learning.    (The   findings  of  Drs. 
Gerard   Bracey   and   Janes  Kulik  are   summarized    m    that  c^0Tt'} 
Fiually,    the   Report   describes   a   vision   01    the   ruture   u£   this  new 
tield   and   maites   a   number  of    recommendations    regardi.  »    it.  Many 
01    these   recommendations    require   Federal  intervention. 

I    shall  not    restate   the    findings   of    the  Report  here. 
Haiher,    I   wish   to   address    three    issues  whose   solutions  must  be 
t  ootid   urgently,    if    the  enormous   potential    that   technology  offers 
is   to   be   realized    for   the  benefit   of   our   children  and, 
ultimately,    fr      the  Nation. 

Ill,  Three  -_i f  Issues 

I   could   l.  oiany   examples    of   exciting   projects  involving 

computers    in   schools    in   the   United   States.   In   each   of  these 
examples,    exciting   things   happened   because   a   set   of  important 
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factors  Camo  Migethar,  Th.ro  Mtrtt  WMUy  illph  f4«ti,r«i  howevtir, 

t  here  ar*  thrna  wluah  are  central  to  tha  auuctma  of  this  tout  U 

aacea.  Lu  UU  tiiuhnoUgy  icroia  tha  apeetmm  of  children! 
training  of  tfl*uh«r»i  aiul  availability  0£   Urge  amounts  of 

A  •   Kquality  af  Accon 

W0  «ll  know  that   theru   Li  a    Urga  range  of  level, 
or   quality   in  our   euiting   educational  system. 
Frequently,    these  variations  are   reUt.fl.l   to  ethnic 
background,   hoc  io-economic  status,  or  a  uott  r  ai>h  Ic 
location  of  the  children   involved.  A_L1  of  our  children 
are  part  of  our  precious  National   resource.  We  cannot 
afford  .to  waste   the    lives  of  any  of   these  children. 
Yet,  we  am  doing  so  every  year  that  we  permit 
inequality  of  access  to   technology  to  exist   in  our 
classrooms  . 

There  are   two  dimensions   of   this  inequality: 

1.  Students    in  aeon omically -deprived 
f    areas  do  not   have  easy  access  to  computers 

in   schools,   because   the  schools  cannot 
afford   them,   nor  do   they  have  access   at  homo 
/  bocausQ   their  parents  cannot   afford  them; 

v»ile  students  in  well-off  areas  have  many 
computers  in  school,  a^d,  frequently,  have 
computers  at   home  as  well. 

2.  Students    in  economically-deprived 
areas    frequent  ly  are   exposed   to  computers 
only    in   the  d r i  I  l-an d-p r ac t ice  mode,  in 
which   the   student    is   controlled  by  the 
computer;   while    those   in  well-off 
communities  use  computers   ia  many  ways  in 
which   the   3  t  uden  t   controls   the   cotapu  te  r 
(e.g.,    in  programming,    simulations,   and  the 
development   of   higher-level  skills). 

Taken    together,    these   circumstances  widen  the 
gulf   between    the   "have"   and   "have-not"  children,  which 
squanders  a   valuable  National   resource,   and  which 
threatens   the  peace   and  stability   of  our  Nation  as  the 
disadvantaged  are   further  disadvantaged  by   lack  of 
exposure  to   the  moat    important    tool  of  our  National 
future   and   the  consequent    lack   of   access   to   the  new 
Info  rraa  t  ion  Ag  e . 
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H,  Teacher  T**Jni«ll 

Th«  mu* t  Inpoviant  Ingredient   Ln  a  auooeiufui 
educational  program  I*   Ua  enthuo  iiut  U  acceptance  toy 
the  tuachara  wUo  must   imp  leniuiU  it,  We  nave 
approximately  turaa  million  prn-college  teachers  in 
the  United  llutut,  almost  none  of  whom  hat  any 
understanding  of  tha  potential  of  computera  to  an  it 
Cham  in  providing  rich   learning  oxperlencea   for  ail 
their  ■tudentB.  To  a   Urge  extent,   thane  teachers  are 
fearful  of  oomputere .  becauoe  they  don't  undentand 
them,  and  because  they  perceive  thum  as  a  threat  tn 
their   jobi.   From  p  reaen  t   t  rend  a  ,    it   appears   to  be 
clear  that,  within  the  next  five  yea>«,   *cl«ooU  will 
huve   large  numbers  of  computers  available.   »r  alao  is 
clear   that,   unless   there   ia  some  Uia,v-Rcal« 
intervention,  moat   teachora  will   r»*     in  unprepared  to 
use  computers  effectively. 

The  magnitude  of  the   traini"  involved 
here   ia  staggering.  The  National  foundation 
estimates   that    it   costs  about   $5,  participant 
in  a  conventional   Summer   train  lug  cute.  At  that 

rate,    the   training  bill   for  ou  ,    Luu..  rs    is  about  915 
Billion,   an   amount  we   as  a   Nation  ate  unlikely  to 
commit    to  this   endeavor,   eap^iaUy    i<    the  present 
economic  climate.   Further,   since   theia   au,   at   most,  a 
few   thousand  people  nationally  who  are   qualified  by 
training  and   experience   to  r       u    ;    such  training 
programs,   the   training   effort    is    .  'keiy   to  take 
several  decades   to   ace  omp  I  i  Ah---"!-u  u nac c ep t ah ly- long 
period. 

These   two   simple  calculations   together  suggest 
that   conventional   training  methods   are  totally 
inadequate   to  address   this  critical  problem. 

Fortunately,    tbere    is   a   solution    imbedded    in  the 
very    technology  which  we   are   coosidering.  Educational 
technology    (computers,    video,    print,   and  telecommun- 
ications),  properly  used,   offers  us   the  opportunity  to 
provide   training   at   a   financial    level   which  we  can 
support   as   a  Nation,   and  within  a   time   frame  which  is 
acceptably   short.   I  would   estimate   that  a 
well-designed   program  could  be  mounted   for   about  $JUU 
Million   (5100  per  participant)  which  could  be 
delivered   to  teachers    in   every  corner  of  our  Nation, 
whether  urban  or   rural ,  whether   in  a  population  center 
where   there  are  many  colleges  or   in  a   remote  community 
hundreds  of  miles   from  the  nearest  college. 

After   years   of   running   and   participating  in 
conventional   Summer   institutes  and  in-service 
programs,    I   am  convinced    that   their  pace   is   too  slow, 
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and  their  cost  is  Coo  high  t  u  provide  a  satisfactory 
solution  to  the  need  identified  here.  We  must  employ 
technology  in  the  most  innovative  ways  to  sec omp 1 isb 
the  task  within  a  time  frame  vbicb  is  acceptable  for 
our   children   and   affordable  by   our  adults. 

C.   Uigh-Quality  Software 

Once  ve   have   schools   equipped  with    large  numbers 
of  computers!   and   have  trained   the   teachers   to  use 
them,  ve  still  will  not   have  accomplished  our  goal  of 
improving   the   education  of  our  children,    if  the 
development   of  educational   software   continues  at  the 
present  pace  and   level  of  quality.   Est  ima t e  s   of  the 
fraction  of  commercially-available   software  which  is 
of  good  quality  vary   from  three  percent   to  twenty 
percent.  This   issue  aside,    the  numbe r s  of  packages 
available   to   teachers   is  woefully   inadequate.  An 
elementary-school  teacher  should  be  able   to  choose 
from  among   hundreds   of  programs  during  a   school  year 
in  order  to   take   account   oft he   range   of   topics   to  be 
presented  and   the   range   of  abilities  among  the 
students   in  a  class.   There  may  be   ten  actually 
available — of  dubious  quality!    If   this  need  is 
multiplied  by  the  number  of  years   that  a   child   is  in 
school  and  by   the  numbers  of  disciplines   to  which  s/he 
is   exposed,    the  discrepancy  between  need  and 
availability    looms  very    large.   Ve  need,   as  a  Nation, 
to  mount   a   serious  attack  on   this  problem. 

Conventional  publishers  are  only  now  beginning  to 
enter  this    field,   and,    in  most   cases,   are  producing 
products  which  are  of   inadequate  quality,  and  which 
focus   on  d r i 1 1-and-p rac t ic e  ,   rather  than   on  the 
exciting  applications  described   in  Appendix  R  of  the 
attached  Report.    It    is   these  newer  applications  which 
offer  the   real  promise  of   technology   for   the  education 
of  children. 

We  must   find  ways  of   training  software 
developers,    identifying   and   rewarding   ttiose  who  do 
exist,   and   of   exploring   new  avenues   of  application  of 
the    technology  as   it   continues    its  evolution. 

IV.   Elemeots  of  the  National  Solution 

The  Congress   has   begun  to  respond   to  the  needs  which  I  have 
outlined  above,   and  I   wish  to   take   the   liberty  of  commenting  on 
some   pending    legislation;    hoveve  r ,   there   is  one   imp or  ta n  t  point 
which   1  must  make   first.   The   Science  .Education  Directorate  of 
the  National   Science  Foundation   has   supported   the   research  and 
development   of  most  of   the   important  work  which  has   Leeo   done  in 
this  area.   Some   of   the   Staff  at   NSF  are  among    the  leaders, 
internationally,    in  educational   computing.   The  NSF  programs  in 
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this  area   should  he  revitalized  and  strengthened.  A  careful 
review  of   che  Uiacory  of   che  development   of  educational 
computing  would  ahow  that   the  role  of  NSr  was  crucial  to  the 
establishment  of  the  United  Statea  aa   the  world-wide  leader; 
however,   levere  cutbacks  of   funds   for  these  programs   in  recent 
years  has   caused  us   to   lose   the  edge  which  we  have  had.  Other 
nations  are  catching  up  to  us,   and,    in  aome  caaes,   are  hegxnning 
co  paaa  us. 

The  Congress  haa  many  bills  currently  hefore  it  which  deal 
with   iasues  related  to  computers   in  education.  Although  I  am  not 
competent   to   judge  the  relative  merits  of  all  these  Bills,  I 
shall  comment  hriefly  on  some  of   these  from  the  perspective  of 
che   remarks  which  I   have  made  ahove. 

H.R.   701    (the  so-called  Apple  Bill)   and  H.R.   2417   appear  to 
me   to  be   inappropriate,   because,   although  they  addresse  the 
critical   issue  of  access   to  computers,   they  addrease   this  issue 
in  a  way  which  does   not  go   to   the  heart   of   the   equity  issue. 
When  we  wish   to  address  the  problem  of  hunger   in  the  United 
States,  we  do  not  send  a   steak   to  every   family   in  the  Nation.  We 
identify  those   in  need  and  provide  food  for  them.   Similarly,  it 
makes   sense   to   identify   tbose   schooJa  which  cannot  afford  to 
provide  computera   in  the  mmbers  needed,   and   to-  assist   them  in 
acquiring   computers.  The  well-to-do   schools  will  get  computera 
without  Federal  assistance.   It   is   the  economically-deprived  ones 
which  need  help.  H.R.   91.   on  the  other  hand,   appears   to  address 
this  specific   issue.   It   is   the  only  Bill   of  which  I  am  aware 
which  does.  The  concept   of  corporate   contributions  Ha  a  good 
one.   We  need  to  enlist  the   support  of   industry,  butcit  must.be 
directed   to-the  heart  of   the  matter ,    rather   than  heing 
dissipated   in  an  unfocussed  app 1  tea t  ion . 

S.   1194.  H.R.  3098.   and  S.   1195  all  address  the  critical 
issue  of  teacher  training,   and,    in'additioo,  provide   some  tax 
incentives   to  manufacturers  who  donate   equipment   to  schools. 
These   Bills,    combioed  with  a   Bill  such  as  H.R.    ?\ ,  make  a 
serious  attempt   to  address  ivo  of  the  three   issues  I  have 
identified 

The  only  Bill  of  which  I   am  aware  which  addresses   the  issue 
of   software  development    is  H.R.    1134  which  has   been  introduced 
by  Congressman  Downey  each  year  since  1980.  This  Bill  a.lsp 
addresses   the   issues  of  teacher  training,  assistance   for  tne 
handicapped  and  minorities,   and  proposes  evaluation  of  hardware 
and  so  f  twar  e • 
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.EXECUTIVE  SUMHART 
The  et techwd  document  r .pores  on  ■  conference  held  ec 
che  New  Tork  Institute  of  Technology  on  April  1U  end  23, 
19B3,  the  purpoee  of  which  wee  to  clerify  the  ieeuee  relating 
to  epplicetione  of  technology  to  educetion.  Theee  iaiues  end 
the  recommendetionk  of  the  confereee  ere  eunnarixed  in  the 
peregraphs  below. 

PTViz?  ATT  n WAL  TECHNOLOGY -DEFINITION  AND  POHAIN 

The  conf erene  identified  eix  m\ j or  technologiee  which 
heve  greet  potentiel  for  educetion  in  aetheaetice,  ecience, 
and  technology.  Theee  ere:  computere;  educational  televieionj 
videotex,  date  heees,  and  coaputer-haeed  t e lec onaun ice t ion  J i 
video  diece;  intelligent  video  diece;  end  robotice.  -In 
addition,  the  confereee  euggieted  exploretion  of  coahinationa 
of  theee  technologiee,  and  vigilant  attention  to  new 
technologiee  as  they  «"ge,  to  identify  educational 
epp 1  ice  t ion  e  . 

Computer!  are  the  noet  '  wide ly-cone idered  technology  in 
the  current  educational  ecene.  They  ere  ueed  in  threee 
•v^epara'te  nodes;  learning  about  coaputere ,  the  moet -widely 
used  application  in  education;  learning  SH9"RQ  coaputers 
C  i.e.  ,  drill-and-practice,  end  tutorial)  ,  the  no s't -widely 
researched  aree;  and  learning  wfth  coaputere,  'the  eree  with 
the  nost  exciting  potential  for  conputer  mpacu  on  learning. 

Televieion  hae  a  greet  deal  of  potentiel  for 
contributing  to  learning  ae  deaonstrated  in  the  Nova  aeries, 
Sesaae   Street,   and  3-2-1  Contact,   as  well  ae   the  nany  college 
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counts  offered  on  TV  by  eoUign. 

The  remaining  technologies  considered  (is  veil  si  others 

which    Just    sre    .m^.iog,    but    which    were    not    considered  in 

detail)    have    gvest    poteotisl    lor    contribution    to  lesrning; 

howivet,     they     sll     srs     in     explorstory     phsses     of  their 

development    snd  hsve  not   yst   hsd  grest    iapsct  on  education. 

EVIDENCE  nr   pFFECTI VEHE3S 

Before    we    si    s    Hstion    bring    technology    into  learning 

environments  on  s  Isrge  scsle,  we  must  determine  thst  there 
is  some  reel  filui  in  so  doing.  The  conferees  considered  thst 
issue  st  some  length,  snd  found  very  strong  evidence  thst 
computers,  used  in  the  "learning-through"  mode,  make 
eignif icaut  contributions  to  the  lesrning  esper i«.nc el  of 
children  in  a  variety  of  dieciplines,  and  thst,  eveu  though 
chert  is  »ueh  l«e«  evidence  in  these  areas  of  application, 
computer*  -ie*d  in  the  " learn  iug-about" ,  and  " learn  ing-vUh" 
■  odes  Mve  s  gress^mesl  to  offer  educators  and  students  ss 
veil. 

r>.e  published  evidence  on  educat  ional  impact  of 
tuMv'aion  *\»h  i»  vary  sti.ongly  favorable,  etpecially  when 
il,  ,  accompanied  by  well-developed  support  d  ocuaen  t  st  ion  for 
xeachcin  snd.  students* 

Unfortunately y  the  other  technologies  considered  sre  so 
d*w,  at  least  in  ,  education ,  that  there  ii  no  published 
evidence  of  e f f ec t iv en er * .  Thex*  only  is  snecdotsl  evidence 
in  these  areas. 
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QUAUTT  gPPRfiSWARE 

Tha  conferee!  identified  nvinl  problema  rilicid  to 
cournwir«<  Theae  arei 

The  overall  quality  of  axiating  oournviri  it  Vary  low,  There 
are   outatending    matariala,    but    chair   proportion!    art  mall, 

There  ia  ■  a  er  iou  a  p rob  lam  of  identifying,  training,  and 
rewarding  people  with   talant   in   thie  area. 

The  inveatnent  coac  to  develop  an  adequate  bin  of  quality 
c  o input  er  counlvin  in  mathamatica,  ac  ianc  a  ,  and  technology 
for  the  Netion'e  K-12  acboola  ia  about  $60  million,  an  amount 
beyond  t ba   la Va  la  publiabara  can  juacify. 

Thera  ii  a  aarioua  problem  of  obtaining  reviava  of  coureevare 
(coapucer  programa,   filma,  and  video   tapee  and  diaca). 


Informal  learning  environmenta  have  aevcral  adantagee 
over  acboola,  including  acceaa  by  everyone  in  the  community, 
and  creation  of  a  non-judgmental  climate  without  the  time 
constraints  of  more    formal  env ironmen t a  • 

Informal  learning  environment  a  include  participatory 
muse urn a  I  ike  the  Capital  Children* a  Huaeum  in  Waabingcon, 
community  —  he sed  cencera  like  Playing  To  Win  in  New  York  and 
ComputerTovn  USA  in  Henlo  Park,  California,  and  people's 
homes.    The    borne    may    be    the    most    powerful    influence    of  all 

Execut  ive   Summary  page-* 3 
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(h«a«.  X  t  will  be  nectiiary  f  rp  eiluG  i  c  or  *  to  tU  v«  I  ep  way  •  of 
taking  advantage  of  home  q  ompu  t  #r  a  and  of  developing 
cooperative  rea U ionahipi  with  p  •  r  «n  c  ■  in  acquisition  of 
hardware  and  couriiviri, 

Home    computers    ra  is«    an  ether    imp  or  can  t    inue    for  cho 
Ns  t  ion--C  h*  t   of   equity,   Hot    every   horn*  vill   have  computer*. 
Vs   mutt    develop    v«yi    of    enauring    equality    of    icciil  icron 
•ocio-economic  boundaries, 
PROMISING  FUTURE  DIRECTIONS 

The  confsrioi  identified  aevar • 1  application  araaa  for 
c  oaputin  |  ioc  lud  log  :  "intelligent"  dril  1-and-pra  c  t  ic  a  j 
i Inu la t ion a  a  a  dtvalopera  of  proeadural  ak  i 1 1§  ;  emb  add  ad  and 
adaptive  teiting;  c ompu t a r-c on t r o 1 1  ad  vidao  diaca;  and 
computer!  ai   intellectual  toola. 

Problam  araaa   idantifiad   inoludad:    ideoC if icat ion  of  nav 
school      atructuraa      to     accomodate      the     new     techno  log ie a ; 
development     of      incentives     for     creative     develppera;  end 
recruitment   of  couraavare  authora. 
•  MAJOR  RECOMMENDATIONS 

The  confereea  c  orap  iled  a  1  iac  of  28  rec  omoendat ion  a  for 
the  Commission.  Of  these,  Che  following  are  the  moat 
imp  o  r  t an  t ; 

1.  Overallt  the  confereea  aee  an  important  role  for 
technology  in  enriching  the  educational  experiences 
of  all  children,  and  urge  the  Commiaaion  to  endorie 
vigorous  purauit  of  ita  application  to  the 
improvement   of   education  at  . all  levela. 

2.  The  moat  critical  need  ii  to  train  teachera, 
administrators,  and  parenta  in  the  uses  of  technology 
in  the  education  of  children. 

3.  The  conferees  urge  the  Commiaion  to  aupport  the 
Executive  Summary  page -A 
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Pownay  Rill  OUR,  1134)  Co  provide  the  Mipport 
itrvuturei  educaton  need. 

The  Nat  Un  wu»t  find  v*y*  of  p  aiding  «q*  i  icy  pf 
accede  cq  fch«  adviinugei  of  technology  to  All 
childr«n«  *' 

The  Pad«r«  i  OovernmeiH  hue  a  a  rue  U  I  volf  in 
MUblUhinii  educational  toahno  logy  .  Tn  U  in  a  luU  « » 
invcating  venture  capital  in  deve  lopmcn t , 
coord  In  at  ion  «non«  the  utecei  »  and  eatabliahing 
long-cerm  evaluation  programi, 

Buaineaa  and  the  Military  benefit  from  the  product! 
of  our  educational  ayatem,  but  ramt  inveat  In 
overcoming  ita  deficienoiee  when  they  •xUc.  Vaye 
mutt  be  fouqd  to  bring  that*  two  graupe  into  the 
deve  lopment  program  along  with  the  federal  and  Stata 
Governmuti  ,  and  th«  educational  lylttan. 
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l  ,  INTRODUCTION 

At  the  request  o*  the  OommiMion  on  Pr«apU«Re 
Instrweti  n  U  Mathematics,  flcinusui  n n il  TsahnolPBy,  « 
aon^rARH  va*  h«U  it-N«v  York,  Institute  of  Ttahnnln^y  pn 
April  ?'»  an<l  35,  i  9  W  3  •  The  broad  purpose  of  the  aonferenee 
vas  to  prepare  a  net  of  r  «o  ommenda  t  Ion  i  for  the  GommlMion 
that  would  contribute  to  the  achievement  of  Us  goals.  The 
list  ot  attendees  and  others  who  contributed  to  the 
development  of  the  conference  are  listed  in  Appendl*  A • 

The  conUran  considered  six  major  Capiat  during  the 
ante  ing  : 

1.  Definition  of  educational  technology  (in  c  he 
broadest  terms)  and  its  sphere  of  application  in 
education  in  me c  bam at ica ,  iciinci ,  and 
techno  logy  • 

2.  Gathering  of  evidence  of  cba  af f ac t ivan aa a  of 
educational  t acbno  logy  . 

3.  Idea t if icat ion  of  examples  of  high-quality 
courseware. 

4.  Promiaing  fucura  diractiona  for  cba  development 
of  applicationa  of   tacbnoiogy   in  education . 

5.  Identification  of  noo-school  anv  ir  on  ma  a c a  in 
vhicb  educational  tacbnoiogy  can  contribute  to 
tba  education  of  children  in  ma  t  he ma  ties, 
science,   and   tec bnology. 

6.  Identification  of  tbt  r eap on  a ib i 1 i t iaa  of  the 
several  elements  of  our  society  in  Developing  the 
potential  of  educational  technology. 

Before   ve    conuider    specific    recomoendat ions ,    there  are 

several  general  observations   that   should  be  made: 

1  .  Educational  technology  is  not  considered  by  the 
conferees  to  be  a  panacea  for  all  the  problems  of 
our  educational  system,  but  it  can  contribute 
significantly  to   its  improvements. 

Page  1-1  •* 
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3.    Tha  bosK  va*  born  in  *h*  fifMinsh  sansury,  but; 
444  rqc  i«pa«t  fcha  adwea&Un  «*  fcbt  **§••*  wnstl 
&ha  nintaenth  aen&ufy.    Evan  Ihan,  i%  pana-imad 
vary   alovly.     Wa  tfad  *  graat  deal  of  tin* 
davetop  •  atru«tur«  within  whifih  so        tha  book* 

Taahnnlegy,  on  tha  ofcbar  hind,  iui  playid  a 
mvUui  role  In  education  only  vithin  tha  p«*fc 
UrM  4 •  e « U • « ■  and  sht  aowpuGar  only  «or  she  P*«« 
two .  r  Tht  pa*  a  of  deva  Upaant  hai  bean 
breach-caking  *nd  ha  a  o««urr id  #o  rapidly  that 
thara  hit  baan  lluli  titae  so  eaiiniUta 
technology  into  the  syataw.  Thia  pace  Un 
accelerating  one)  wuac  be  considered  in  any  pUni 
to  t*ke  advantage  of  eduoatona  i  techno  log y . 
Tofflar'a  fmvn  ah  on  if  ia  nowhere  »ore  evtdaut 
chan  in  education, 

3,  Computers  are  entering  our  hoiaea  at  a  rapid  rata. 
For  good  or  ill,  chair  existence  there  viii  hava 
an  impact  on  our  eduoat tonal  systsm.  .  ; 

4,  Thara  ia  an  increaeing  gull  batvaan  the  "havae" 
and  tha  "have  note"  in  aceaee  to  technology. 
Thia  gulf  nuat  ba  minimised  in  any  comp teh  mi  Ive 
plan  for  improving  our  educational  ayetem. 

5,  Hany  paopla  atill  think  of  oomputete  in  tha  aamt 
way  now  *a  thay  did  in  1968.  Haw  capabilitiae 
raquira  nav  thinking! 

6,  Tha  educational  eetablianment  (taaehara  and 
adainiatratora  alike)  raaiat  changa  vith  graat 
vigor,  Waterman,  for  example,  davalopad  tha 
fountain  pan  in  1880— yat,  in  tha  lata  1930a, 
thara  atill  vara  aohoola  which  uaad  ink  walls  and 
dip  pan  a  1  Such  coneervat  iem  must  ba  ovarcoma  if 
innovative  tachniquea  ara  to  aurvive  in  tha 
ayttem. 
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XI.      EDUCATIONAL  TECHNOLOGY  -  DEFINITION  AND  DOMAIN 
A_.  Def init  ion 

Educe t  ioaa  1  technology,  es  a  tern,  suit  be  defined  if  ve 
ere  to  discus*  hotr  educational  technology  ceo  help  our 
i tudeati  to  improve  their  understanding  of  net bene  tics, 
science   and   tec hnology. 

We  propose  the   following  definition; 

"Educetiooel  technology  is  sny  tech no  log  y 
the  t  is  used  to  create  or  improve  learn  ing 
env  ironmen  ta . " 

There  ere  a  nuaher  of  technologies  thet  have  heen  used 
within   this  contest*     They  include; 

1.  Computers  vhich  ere  the  currently  dominant  technology 
in  education*  Ve  in elude  here  hoth  microcomputers 
end  main-frame  computers--* It  hough,  as  the 
capahilities  of  micro compu  t ers  increase ,  the 
distinctions  between  the  two  will  h lur • 

2*  Television.  Even  though  it  lies  been  character ixed  as 
e  "wasteland,"  it  has  heen  used  effectively  in  many 
circumstances • 

3.  Satellite  communication  syeteme  that  permit  delivery 
of  educet  iona 1  materials  to  lerge  numbers  of  peop le 
over  widely  scattered  areas  •  It  is  especially 
important   in  sparsely  settled  r eg  ions • 

-4 .  Ts lecomaun ice t  ions  is  e  reletive  newcomer  to 
educational  technology,  hut  hold*  e  great  deal  of 
promise,   especially  in  d is tance- learn ing  situations* 

5.  The  video  disc  is  e  relatively  new,  hut  potentially 
very  valuable  techno  logy  in  educet  ion •  It  has 
similarities  to  television,  hut  there  elso  ere 
imp or tent  distinctions  between  the  two  that  must  be 
made. 

6*  Intelligent  video-disc  systems ,  the  term  coined  by 
Dr.'Xlfrsd  Bork,  is  used  to  identify  systsms  in  which 
microcomputers  end  video -disc  systems  ers  comb  ined  to 
cree te  power f u 1  leern  ing  env  ironmen  t s . 

7*  Videotex  and  datahase  tystsas  are  alia  important 
techno  log  ies . 
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B.     The  Computer 

Tbe   coopuctr    is    tbe   boic   versatile    of    c  be  technologies 
identified    in   Section  It'  hat   tbe   diitiaction   compared  Co 

other    tecbnologiet    that    it    if    a    highly    interactive  medium. 
We    shall    describe    briefly    here    tbe   vayi    in    which  computers 
have  been  ueed  to  create   learn ing  environments: 
1.     Leern ing  About  Compotcre 


Probably  tbe  widest  uee  of  tbe  computer  in  our 
•  cboole  if  in  teaching  programming  •  Thie 
application  if   important  for  several'  refloat: 

a •  Programming  ability  if  a  marketable  skill . 
Many  jobs  in  the  future  will  require  tome 
level  of  fkill  et  programming. 

b.  It^  encouragef  ftudente  to  think  algo- 
rithmicelly  end  develops  prob lem-eo lv ing 
fkillf. 

c.  It  Strang thenf  intellectuel  development  of 
tbe   leern er  .■ 

d.  Tbe  proceff  haf  been  likened  to  teeching. 
Meny  teecherf  are  ewe re  thet  to  reelly  leern 
e  fub jec t  one  muft  teach  it .  Progremming  e 
computer  if  fimilar  to  ^teeching"  the 
computer  how  to  eolve  tbe  prob lem  being 
eddreffed.  Tbe  proceff  requirce  that  the 
e tudent  ( i.e. ,  the  "teecher")  under ft end  the 
eubject  end  the  folution  technique. 

e.  Learning  programming  develops  procedurel 
thinking  sills — skills  that  are  important  in 
our  society,  but  thet  ere  poorly  developed  in 
most  school  settings.  c 


Pfge  2-2 


107 


2.     Learning  Through  Computers 

The  major  focus  of  research  sad  development  in 
educational  computing  (measured  in  effort  and 
dollars  spent)  has  been  on  d  r i  1 1-and -p  ra  c  t  ic  e  , 
diagnostic  testing,  and  que s t ion-an d -an s we r 
tutorials.  This  mode  of  computer  use  has  several 
attractions: 

a.  There  is  a  body  of  research  attest  in g  to  the 
effectiv en ess  of  this  mode  of  learn  in g 
compared  to  conventional  instruction. 

b.  Its  familiarity  to  teachers,  administrators, 
and  the  public  make  it  easy  to  assimilate 
into   the  system. 

c.  With  authoring  languages  like  PILOT,  teachers 
are  able  to  develop  their  ovn  learning 
materia  Is  with  relative  mi,  permitting  them 
to  tailor  Che  material  to  the  needs  of  their 
stud en ts  and  giving  them  the  feeling  of 
control   and  "ownership*" 

d.  The  cost  of  develop  ing  materials  in  this  mode 
is  mode  rat e  • 

s.  Because  it  invo  Ives  a  one- on -one  re  1st  ion 
between  the  student  and  the  computer  and 
because  there  is  little  need  for'  teacher 
intervention  during  a  lssson  ,  this  mode  is 
well-suited  to  home-based  learning. 

f.     It     permits     each     student     to     learn  at 
her/his   own  pici. 

One  caution  is  in  order  at  this  point. 
Learning  through  the  computer  is  a  computer- 
con  trolled  learn  ing  mode  as  compared  with 
learn  ing  with  the  comput  sr  aa  described  in  the 
next  section  Concsrns  have  been  expressed  that, 
in  our  pluralistic  socisty,  poor  children  will 
learn  undsr  the  control  of  ths  computer,  while 
those  in  well-to-do  areas  will  learn  to  control 
computers.  This  does  not  mean  that  this  mode  is 
not-  useful  in  fostering  lsarning;  however,  it 
must  be  used  carefully  as  a  part  of  a  total 
approach   in   every   school  system* 
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Learning  with  Cotpatiri 

The  moat  promising  use  of  computere  in  learning 
environment! ,  both  forms  1  and  informal ,  is  the 
use  of  the  computer  aa  a  tool  of  instruction  snd 
sn  environment  within  vbicb   learning  can  occur* 

Tbis  mode  is  tbe  least  developed  of  tbe 
tbree  because  it  is  tbe  most  sophisticated  and, 
hence,  tbe  most  difficult  to  implement,  but  it 
sppears  likely  that  it  will  be  tbe  most  importsnt 
sres   in  tbe  future • 

Materials  ?*nersted  for  tbis  mode  generally 
are  more  expa»t*ive  to  produce  becauae  they 
require  a  wide  range  of  talenta  and  expert iae  .not 
found  in  a  a ing  le  ind iv idua 1 ;  however,  they  offer 
rittb  opportunitiea  for  learning  of  concepta  and 
procedural  akilla,  aa  well  aa  development  of  tbe 
atudent* a  intellect* 

Tbia  mode  baa  several  componenta,  including: 

a .  Microworlda  are  cybernet  ic  environment  a 
within  which  elementa  may  be  combined 
according  to  given  rulea.  Theae  environmenta 
permit  atudents  free  rein  to  experiment  with 
tbe   environment ,   building   a    "microworld"  and 

—         learn  ing  about  tbe  conaequencea  of  the  rulea, 
and  developing  prob Ua-io lving  akilla. 

b.  Educational  g**«*  take  advantage  of  tbe 
intereat  moat  of  us  have  in  fcames  to  generate 
exc  it  ing  learning  environmenta •  Somet  imea 
gamea  are  an  eoviron^»t  for  a  drill-and- 
practice  aeaaion,  wb*  .kea  that  aeaaion 
more  intereat  ing  for  t*.  \  cud  en  t  ,  and  ,  tbua  , 
increaaea  atudent  motivation  to  'learn, 
Sometimea  Che  game  createa  learning  en- 
vironmenta that  are  difficult  or  impoasible 
to  create  otberviae, 

A  largely  unexplored  example  of  the 
latter  caae  ia  the  adventure  game  in  which 
tbe  atudent  ia  placed  in  a  aituation  that 
requirea  exploration  of  tbe  environment 
(frequently,  a  cave,  a  caatle,  or  foreat), 
exper  imentat  ion  ,  problem.,  a o lving  ,  and 
dec  i a  ion  making  •  In  add  it  ion  ,  the  atudent 
developa     reading     and     compr ebena ion  akilla. 

I  Few  currently  ava i lab  le  ■  adventure  gamea  are 
deaigned     with      learning     aa      th*>  principal 

!       objective.  Once        their        potential    *  ia 

uncovered,     they    will    provide    rich  learning 
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experiences  'for  students*  Even  the  onti  that 
current ly  ./'  are  tvi ilsb  le  provide  tucb 
iipiriencn  ,  even  chough  they  were  not 
designed  vitb  thee  purpose  in  the  aind  of  the 
des  igne r • 

Microcomputer-based  in et rumen ts t  ion  (in  which 
Cbe  computer  it  connected  to  the  reel  world 
through  an y  one  of  t  variety  oftrsnsducers 
end  lervei  n  a  diti  gitberer  end  processor 
end  es  s  displsy  generator)  permits  students 
to  explore  real-word  phenomena  without  being 
overwhelmed  by  the  drudgery  often  associated 
with  laboratory  experiments.  Students  in 
these  eituations  will  be  better  able  to 
discover  underlying  principles.  Such  an 
approach  permits  students  to  conduct 
experiments  at  a  much  earlier  age  than 
usually  is  the  caae. 

Databases  that  may  be  accessed  by  the  student 
through  a  computer  and  man  ipu lated  by  the 
student  with  the  assise an ce  of  the  computer 
provide  a  totally  new  reaource  to  learning. 
Already ,  hundreds  of  datsbasea  exist  for 
prof essionsls  in  many  fields.  Once  students 
are  given  access  to  these  databases,  a*  well 
as  to  others  especially  designed  with 
students  in  mind,  they  will  be  able  to  carry 
out  powerful  investigations  in  many 
disciplines* 

The  computer  is  a  powerful  tool,  for  the 
ttachf/  and  for  the  student  in  the  study  of  a 
variety  of  disciplines.  There  are  software 
packages,  for  example,  that  plot  grsphs  of 
functions  specified  by  the  user  so  that 
re  let ionabips  and  properties  of  these, 
functions  may  be  visualised  easily.  Because 
of  its  computet  ional  power  and  speed ,  the 
computer  allows  on-line,  interactive  displays 
to  be  generated  without . the  drudgery  usually 
involved  in  such  activities.  With  these 
tools,  it  is  possible  to  ask  students  to 
explore  much  larger  numbers  of  functions  than 
is  reasonable  by  band. 

•*  &  . 

Other      exciting      tools      available  to 
educators  and  students  include; 

I.  Word  processing,  which  has  been  found  to 
generate  drsaatic  improvements  in 
students'  writing  skills  and  attitudes 
toward      writing,       is      being      used  by 
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innov.tiV.    .ei.ne.    f.ch.r.  »»," 
their      .tud.nt.      to      writ,  l.bor.tory 
r.port.        »od        to        produc.  .r.i.nc. 
n.w.l.tt.r* . 

II.  Sproid-iheet       progr.m.,       which  w«r. 
de.ign.d    origin.ll,    for  •••••■tiM 
bu.in«..-proj.ction    purpo...  .    but  which 

u..ful      tin  g«n«r.l-purpo.. 
.imul.tion     tool.      for      th.      «•«/  •' 
popul.tion-dyn.mic,  .conomic 
,nd     •     vid.     v.ri.ty     of     oth.r  dyn.mic 
lyttoBt. 

III.  G.n.r.l-purpo..    probl.m-.olv.r. .  which 
p. rait    .tud.nt.    to    .tudy    ph.nom.no  for 

which  th.y  •>.  •*••.*>«•»••"•»/• l\\ 
for  which  th.y  do  not  h.v.  .d.qu.t. 
B.th.B.tic.l  pr.p.r.tion. 

N.w.r  .o.ci.l-purpo..  computer  l.ngu.g..  «r. 
HVJL  i*l  .V.iUbl.  th.t  p.r-it  .tud.nt.  to 
d".lop  th.ir  -.kill  in  »«ny  «•*• 
or.Tiou.ly  .v.il.bl..  Among.  th...  «r.; 
lid,  which  i.  .  L.rning  " 
..  .  l.ngu.g..;  TOTSIM  .nd  Dyn.mo.  which  «r« 
.imul.tion  l.ngu.g*.  th.t  m.k.  it  •••J  fo.r 
th.  »..r  to  ecu  h.r/hi.  own  .imul.tion.; 
and  Or. FORTH. 

H«  c.n  .xp.ct  th.  introduction  of  m.ny 
.ddition.l  .p.ci.l-purpo..  1™*U««"  " 
«ddr.««  na.d.  th.t  w.  p.rc.iv.  only  dimly. 

On.  of  th.  mo.t  vtrittilt  .pplie.tion.  of  tkj 
co.put.r  i.  .•  •  .i-ul.tor,  of  r.i.l-world 
pn.no«n..     In  thi.  mod.,  th. 

..  .  fl.xibl.  .uniw.r..  within  which  «ny 
.nvironm.nt  th.  f.eh.r  d..ir«.  en  b. 
cr..t.d.  Sy.t.m.  th.t  «r.  in.ee... ibl.  to 
th.  .tud.nt  b.c'.u..  of  d.ng..rv  M«lP-"t 
e„.t.  co-pl.xity.  t  im.  .c.l..  or  .,p.ri-«t«l 
•kill  r.quir.m.nt.  b.com.  .cc...ibl.. 
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b.  Discovery*  learning,  in  ■•cbtattici  is  a 
potentially  fruitful,  but  largely  unexplored 
application  of  computers.  In  tbis  mode,"  cbe 
computer  serves  as  a  laboratory  environment 
vithin  vbicb  tbe  learner  can  d  is  cover  the 
concept  s  in  ma tbema t  ics  t  b*  t  are  important  . 
Concepts  like  limiting  prt-.asses^  slope, 
max  imum  and  minimum,  functioyj,  addition,  and 
subtraction  of  posit  ive  and  negative  numbers , 
roots  of  equations  (to  cite  just  a  few)  are 
understandable  to  students  over  a  vide  range 
of  mathematical  abilities. 
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C.    Educ.tion.l  T»l«vi»ioP 

When  mo.t  p.oplt  think  of  u.ing  talavlilo.  for 
eduction,  th.y  think  in  term,  of  commerce  1  TV  .nd  .re 
.pp.U.d  by  th.  thought.  Thi.  i.  the  commonly-held  view  th.t 
VV  i.  .  "wctel.nd".  In  f.et,  viewed  correctly.  TV  en  m.ke 
.ignific.nc   contribution,  to  th.  .duc.tion  of  our  thildr.n. 

Set. me  Street,  3-2-1-COHTACT ,  end  the  ROVA  ..ri..  on  PBS 
.r.  ju.t  .  f.w  .x.mpl.i  of  out. ending  TV-b...d  ..teri.it 
which  .re  .v.il.ble  to  educ.tor.. 

H.  ny  colHe.  «d  univ.r.itie.  in  the  US  .re  oif.ring 
cour...  vi.  TV  Cither  bro.dc.it  or  u.ing  ?iH*e  t.p.)  to 
group,  of  .dolt.  «ho  for  one  re. .on  or  .DOth.r.  do  not  t.k. 
cour...  in  th.  »or«.l  cl.croo.  .ode.  Accordis*  to  . 
r.c.ntly-quot.d  Roper  .tudy.  "3D  .illtoB  "7 
c.n't  find  th.  ti«.  for  formal  .tudi.i  *B«  >r.  villUp  to 
t.k.  coll.8.  credit  cour...  on  tel.vi.ion  end  to  p.y  for 
the-."  .  A.  .  r.»ult.  PBS  b.i  form.d  «n  org.nU.tion  c.ll.d 
Adult  te.rning  Service  to  .ddr...  thi.  need. 

TV  Ont.rio  h».  conduct. d  extenaive  r....reh  .nd 
development  on  eduction. I  .pplic.tion.  of  TV.  Among  th. 
.pplic.tion.  they  h.v.  identified  .re: _ „  

I.  Th.   development   of   "lot.   of  good   .tori.,    to  develop". 

wide  r.nge  of  eomprehen. ion  .kill.." 
,2.   Development  of  p  r  oh  l.m-o  lv  ing  .kill.  in 

chre.-to-.ix-ye.r-old.      through      .      ..ri..  "lied 

Tod.y'.  Speci.l. 
3.  Development  of  voc.bul.ry  .nd  reding  .kill,   in  fourth 
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»nd  fifth  jrideri  through  a  leriti  called  Read  All 
About  It. 

4 .  Tescbing     of     concept!     of     physics     to  middle-school 
children  through  a  program  entitled  Eureksl. 

5.  Teaching    of    geography    in    the    middle    schools    using  e 
•trice  called  North  America:   Growth  of  a  Continent. 

6.  Captioned    TV    program!    for    Jeaf    and    hear ing - impa ir ed 
studente  . 

7.  Improving  ekill   in  a  foreign  language.  " 
All    of    these    courses    were    designed    to    he    used    in  the 

classroom  as  veil  as  in  the  broadcast  mode  at  home.  In  each 
case,  the  TV  series  was  supplemented  hy  teacher  and  student 
booklets. 

During  the  Summer  of  1983,  PBS  will  he  running  a  series 
called  "Reading  Rainbow"  using  well-known  TV  personalities 
reading  some  of  the  best  books  in  literature  for  children. 
The  series   is  a iacd  at  s ix-t o-n ine-year-o Ids • 

Television  has  been  used  successfully  since  1964  (when 
the  University  of  Florida  started  delivering  graduate 
electrical-engineering  course  work  to  engineers  at  Cape 
Kennedy)  to  de liver  graduate  instruct  ion  in  eng  ineering 
Successful  live  microwave  delivery  of  instruction  is  being 
carried  out  at,  e.g.,  Stanford  University,  Purdue  University, 
and  Illinois  Institute  of  Technology;  while  video-tape,  is 
being  used  at,  e  .g  .  ,Co 1 orad o  State  University,  University  of 
Arizona,  Georgia  Institute  of  Technology,  and  the  University 
of  Idaho. 

*» 
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It  i,  el.ir  thit  production  of  .  high-qu.licy 
.duc.tioo.l  TV-.erie.  i.  expensive,  .nd  require,  .pre.ding 
the  co.t  over  Urge  group,  of  .tud.nc;  however  there  i.  00 
drfubt  th.t  TV.  properly  .ppli.d.  c.n  provide  .rich  v.riety 
of  le.rning  experience,  which  .re  un.v. iUb U  to  .tudent. 
through  -ore  convention^  »e.n.  (textbook,  .nd  lecture.). 
Thi.  i.  e.peci.lly  true  in,  e  le6en t.r ,-. c hoo 1  .nd 
■iddle-.chool   .cience  cour.et. 
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E  .  Videotex.  Databases,  and  ConpuCer-Bned  Te  lec  ommun  i .  a  C  ion 
Videotex  end  computer-bated  celec  ommun  ic a  t  io n  are 
techniquea  that  use  the  same  technology,  but  in  very 
different  vaya.  Both  cooaiiC  essentially  of  a  large  central 
computer  that  may  be  accessed  from  any  one  of  a  large  number 
of  remotely  located  microcomputers  or  computer  terminals.  In 
both  cases ,  the  user  at  her/hia  terminal  interacta  with  the 
central  computer — thia  interaction  is  a  central  feature  of 
Che  ayatem*  in  both  cases.  The  two  systems  differ 
significantly  in  the  character  of  the  interaction  between 
uaera  and  the  central  computer.  Both  systems  have  great 
potential  for  education,  and  both  will  be  described  briefly 
in   the  paragraoha  below: 


1*  Videotex 

The  esaential  features  of  a  videotex  system  are 
the  availability  to  che  user  of  a  wide  variety  of 
databases  and  the  intimacy  of  ths  interection 
between   the  user  snd   those  databases* 

Typicsl  of  c  ommerc ially -available  videotex 
systems  are  CompuServe  and  The  Source.  In  these 
systems*  the  user  may  access  da taba aea.  contain ing 
information  on:  financial  mattera;  current  newa 
i  tema  in  great  depth;  legialative  mattera  at 
atate  and  federal  levela;  demographic  data; 
conaumer-oriented  "catalogs11;  and  on  •  a  great 
Variety  of  acientific  diaciplinea.  One  can 
imagine  that  the  videotex  ayatem  will  replace  the 
encyclopedia  as  the  information  source  of  the 
future  for  students  at  all  levels.  It  haa  the 
enormous  advantage,  over  printed  encyclopedist, 
that  it  can  be  Kept  current  on  a  moment -by -moment 
basis. 
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Compnter-Based  Telecomawnicet ion 

Computer-baaed  ,  telecommunication,  although 
siailar  to  videotex  in  the  hardware  that  it  uses, 
ia  vary  different  conceptually  from  videotex.  In 
cbia  aodfl,  the  computer  aervea  principally  aa  a 
communicationa  channel  batvaen  tvo  people,  or 
among  the  member a  of  a  group  (a  claaa  of 
students,  members  of  a  company,  membera  of 
profaaaional  ogani ta t iona ,  teacbera,  administra- 
tor •  ,  ate  • )  .  ' 

The  pover  and  atorage  capacity  of  the 
conputer  are  uaad  to  facilitate  and  enhance  the 
intercommunication  that  goea  on  emong  the 
perticipanta.^The  pover  of  the  computer  ia  uaed 
to  permit  the  uaara  to  do  on-line  editing  through 
reaidant  vord  processors  and  to-do  filing  and 
retrieving  of  information  in  complex  and  flexible 
vaya  • 

The  atorage  capacity  of  modern  computare 
pcrmita  int ercommun ice t ion  among  the  membera  of  a 
group  in  an  aayncbronoua  manner — i.e.,  tvo  people 
vbo  viab  to  diacuaa  aoma  matter  may  do  ao  even  if 
they  ere  not  at  the  communication  ayatam  at  the 
same  time.  In  thet  aanaa,  telecommunication  is 
aimilar  to  communicetion  by  mail,  although  the 
trenamiaaion  time  of  a  maeaaga  ia  maaaurcd  in 
aaconda  rather  than  oin  daya,  and  and 
ratrievel  of  information  ia  drametically  aeeier. 

Telecommunication  ayatama  are  potent ielly 
uaaful  in  editcet  ion  becauaa  they  permit 
-education  at  a  diatance."  lav  Tork  Inatituta  of 
Technology,  for  exemple,  offera  severel  coursea 
in  vhich  telecommunication  ia  an  important 
component  to  atudenta  vhoaa  achadulaa  do  not 
permit  them  to  come  to  the  cempua  for 
conventional  claaa...  Th.  lit 
.  inatructor  are  linked  together  through  the 
aehool'a  telecommunication  ayatam  and  diacuaa 
pointa  that  need  clarification,  aa  veil  aa 
edminiatrative  aapacta  of  the  couraa.  In 
addition,  the  inatructor  ia  able  to  transmit  nev 
information  to  the  claaa  aa  it  ia  generated,  as 
veil  aa  to  ahere  vith  the  entire  cleea  the  vorK 
of  e  atudent  vho  baa  done  e  notevorthy  peper. 

Such  e  vehicle  bee  clear  implicetiona  for 
aducationel  aituationa  vbercver  students  cennot 
ettend  classes  in  a  central  location.  There  ere 
at  lee  at  tvo  classes  of  circumatancea  vhare  thia 
ia   the  ceee:      in  eperaaly  populated  ercee   of  the 
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Voiced  States  where  it  is  economically  difficult 
co  br  in  j  student*  to  the  teacher;  end  in 
disciplines  where  there  ere  few  experts.  In  the 
latter  application,  the  expertise  that  exists  can 
he.  nsde  avails hie  to  people  over  en  un'  limited 
geogrsphical  region.  The  Draining  of  teechers  in 
uses  of  the  varioua  educst  ione 1  t  echno log  ies  end 
in  modern  aspects  of  their  disciplines  is  one 
important  example  of  remote  instruction  by 
te  lecommun  ica t  ion     et     e     cost     thst      is  within 

reason. 

c 

An  exemp le  of  this  approach  to  teacher 
education'  wss  cited  in  a  recent  issue  (April  25, 
1983)  of  the  Department  of  Education  Weekly.  A 
university  prof  essor  in  Iowa*  is  conduct  ing  a 
course  for  high-school  physics  teachers  who 
participate  in  their  own  school  lehoretor ies .  The 
professor  communicates  with  the  tee.chers  through 
a  telecommunication  system.  The  imp ieaentat ion  is 
costing  the  State  of  Iowa  $30,000  chit  year  for 
all  hardware  and  materials  costs  for  45  schools. 
Next  year  it  is  expected  that  every  high  schoo 1 
in  the  State  will  he  connected  to  the  system. 

Video-Disc  Systems 


A  video  disc  usually  is  t houg h t  of  as  a  new  med ium  for 
presenting  television  programs,  and  it  certainly  is  that; 
however,  It  is^  much  more .  A  sing  le  video  disc  con  ta  ins 
54,000  frsmes.  These  frames  can  cons  is t  of  ha  If  an  hour  of 
motion- sequences ,  over  54,000  individual  still  frames  (e.g., 
54,000  slides  of  biological  specimens),  or  any  combination  of 
motion  and  still  frames.,  tt  also  is  possible  to  run  frames 
in  slow  or  fsst  motion,  if  that  is  desirahle  p  edagog  ica  1  ly . 
In  addition,  it  iso  possihle  to  access  any  frame  st  random 
within  a   few  seconds. 

The  combination  of  these  properties  provides  the 
instructional  designer  with  the  opportunity  to  create  a  rich 
environment   for   the  learner. 

Despite     this'    potential,     the     video    disc     has     not  yet 
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p.n.tr.t.d  into  th.  .due. lion. 1  .7't«  b.e.u.e  vid.o-di.e 
pl.y.r.  .till  .r.  r.iativ.iy  .xpen.iv.  ..d  b.e.u..  th. 
production  of  vid.o-di.e  progr.».  .till   i.:Quite  difficult. 

Fortun.t.lj,  th...  thing.  «r«  changing.  A.  vid.o-di.e 
pl.y.r.  b.eone  .ore  popul.r  with  th.  eon.u.er.  th.ir  prie. 
will    drop    to    th.    point    where    they    .ill    b.    .fford.bl.  by 

.ehool..,.nd  v.  e.n  .ip.et  ghat.   »»,   write.bl.  video  di.e. 

and  in.xp.n.iv.  di.e  r.cord.r.  will  b.eo.e  avaiiabia.     In  th. 

interim,    ..v.r.l   group,    in    the  ,Dnit.d    St.t..    .r.  developing 

d.non.tr.tion  di.e.  to  .xplor.  th.  m.diu». 
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C.     Intelligent   Video-Disc  Systems 

Intelligent  video-disc  systems  involve  the  combination 
of  the  strengths  "of  video-disc  systems  and  those  of 
mic  ro  c  oaputen  ,  and,  in  this,  comb  ins  t  ion  ,  they  overcome  some 
of   the  weaknesses   of  esch. 

Video -disc  systems  permit  the  display  of  high- resolution 
graphic  images  at  moderate  cost,  but  have  the  drswbsck  that 
the  availsble  images  are  fixed  in  the  medium  (the  available 
images  have  been  preselected  by  the  producer  of  the  disc). 
The  computer ,  on  the  other  hsnd ,  can  produce  images  that 
respond  to  the  needs  and  vishea  of  the  uaer,  hut  those  images 
have  only  limited  resolution.  In  addition,  video-disc  images 
art.  available  almost  instantaneously,  vheraas  computer- 
generated  ones  take  a  significant ,  and  sometimes ' 
educa t iona 1 ly-in t olersh la ,*  t ime  to  generate. 

Computers    2*ave    very   powerful    dec  ia  ion -making  abilities 

v 

inherent  in  their  structure,  vharcaa  video-disc  systems  have 
no  decision-making  ability.  By  combining  t>ese  technologies, 
the  strengths  of  each  can  compensate  for  the  veaknesses  of 
the  other  to  provide  an  .  educational  environment,  for  the 
student  which   is  very  rich. 

▲  learn  ing  environment  chat  comb  ines  the  capabilities  of 
both  compu t ers  and  video-disc  systems  .baa  been  called  by  Br. 
Bork  of  DC  Irvine  an  intelligent  video-disc  system.  ^Such 
systems  can  provide  students  with  simulations  of  enormous 
power  snd  flexibility.  It  is  .possible  to  conceive  ,  of  an 
environment    where    a    student     carries    out,     for    example,  a 
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aimulaton  'of  an  acological  study  U  which  Chi  video-di.e 
component  provide,  image,  of  Che  flon  and  fauna  at  many 
location,  in  ■  river  who.e  pollution  i.  being  .tudied.  The 
student  can  look  .t  picture,  of  a  apecie.  of  org.uiam  under  a 
aicro.cope  end  compere  tho.e  from  one  loc.tiou  with  tho.e 
from  enother.  By  tr.n.ferring  to  .  computer  aimulation,  the 
atudent  can  inve.cig.ee  Che  level  of  pollution  ■■  a  function 
of  dumping  level,  and  treatment  technique,  and.  Chen,  with 
che  help  of  the  computer,  can  go  to  the  lection  of  the  video 
diac  on  which  imagee  of  flora  end  f.un.  are  .hovn  Chat  exiat 
under  the   circuo.tance.  the  .imulacion  b. .  gener.ted. 

litclt  work  ha.  been  done  yet  to  exploit  the  potential 
of  intelligent  video-diec  .y.tem..  princip.lly  becau.e 
video-di.e  .y.tem.  th.maelve.  have  not  yet  b.com.  vid.ly 
.v.il.ble  to  .chool.;  however,  a  few  example,  of  what  hai 
been  gener.ted  are: 

<•  X.  The  Minne.ota  Educational  Computing  C°n,or*ieU* 

(KECC)    economic,    cour.e    produc.d    by    Dr.  Kichard 
Pollak. 

  2.  The  VICAT  biology  di.e  produced  for  McGraw-Hill.. 

3.  The     package     produced     by     Quentia     Carr     at  the 

Herkimer.  New  Tork  BOCES  on  we.tber  instruction. 

4.  The    *    cardiopulmonary         reiu .citation  program 

developed  by  David  Hon.  which  may  help  to  solve 
the  problem  of  woef  u  1  ly- in* -iequa  t  e  numb.r.  of  CPR 
in.tructor.  which  currently  exist., 

Hr  Robotic. 

Robotics  is  a  field  u.ually  aeeociated  with  industry  and 
automation.  We  suggest  here  that  ther.  are  circumstances  in 
which  robots  may  be  useful  in  educational  settings. 
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One  auch  application  of  robot*  which  ha  a  gained  in 
popularity  along  with  the  increaaing  popularity  of  the  LOGO 
language  ia  the  Milton  Bradley  Big  Trak  "toy".  In  ita 
conception,  Big  Irak  vit  indeed  a  toy;  however,  imaginative 
teachers  looking  for  a  way  to  make  the  LOCO  screen  and  its 
turtle  graphica  more  concrete,  and,  hence,  more 
comprehensible  to  their  young  atudenta,  saw  in  Big  Irak  a 
real-world  implementation  of.  the  LOGO  turtle.  Big  Trak  ia  a 
ank  with  a  built-in  microcomputer  which  can  be  programmed  by 
young  children  to  maneuver  ovin  pre-defined  courae— in  other 
worda,   it  ia  a  aimple  r ob o t , pr ogramaab 1 e  by  children! 

Advert iaements  are  beginning  to  appear  offering  robota 
which  coat  only  about  $1,000— not  cheapo  but  beginning  to 
approach  the  range  of  af f ordability  of  achoola.  Such  robota, 
in  the  handa  of  imaginative  teachers,  can  provide 
a troag ly-mo t  iva  t  ing  experiencea  for  high-achoo 1  atud  en t a  ,  and 
can  prepare   them  for  exciting   in dm  trial  career  a . 
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I.  Conclu.ion 

The  c.chnologie.  «f..erib.d  in  the  foregoing  p.r.gr.pb. 
repre.ent  only  cho.e  which  currently  .re  in  u.e.  They  .re 
only  the  leading  edge  of  the  t .c hno 1 og ic . 1  revolution  which 
we   .re   .bout   to  witne...   Acong    the   technology.,  which  we  now 

can  predict  are: 

1.  Cellular     radio     in    vbich     local    radio     atatiooa  .re 
linked  together  to  cover  large  geographic  areaa. 

2.  7iber-optic   baaed   communication*    linlta  which  will 
cut  communication  coata  dramatically. 

3.  Enormoualy  increaaed  information  atarage  and 
retrieval  capahiliti.a.  HASA  «ptcti,  by  June  1984. 
co  have'  available  an  optical  diac 
atorag.-and-r.trieval  iyite*  with  a  capacity  of  10 
million  million  bita  (10.000  timea  that  of  moat 
current  computer  ayatemal).  With  chia  ayat.m.  it  ia 
expected  that  ua.ra  will  be  *ble  to  acceaa  ail  the 
inf ormat  ion  on  line . 

4.  Within  two  decade*,  we  can  expect  aatellite  firm, 
to  provide  22,1)0-48,000  channel*  for  video,  voice, 
and  other  c ommun icat iona . 

5.  There  have  been  prediction,  that  within  a  decade, 
noat    home*   will   be   wired    for    two-way    c ommun ic at iona 
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in  much  tbe  way  of  many  bonds  in  Columbus,  Ohii  vitb 
its  Qube  System. 

6 .  Low-power  TV  ststions  will  serve  spec  is  lie ed 
audiences . 

7.  It    bss    been    estimated     tbat    tbe    cost    of    storage  0f 
information     on     disc     dropped     belov     that     of  paper 
storsge    in   19B0,    and    tbat,    by   1990,    it    will   bs  only 
one   percent    of    tbs    cost    of   paper   storsge.   Sucb  cost 
f  igures    suggest    draaat  ic    cbsnges    in    our  perceptions 
of    publicst  ion  a ,    in    general.    Electronic    pub lisbing 
surely  will  follow  sucb  cost  reductions. 
Each  of  tbeee  technologies  snd  others  wbicb  bivt  not  yet 
emerged  from  tbs  research  laboratoriea  will  contribute  to  tbe 
improvement  of  education  in  ways  ve  cannot  yet  perceive. 

let  another  dimension  of  this  p  ictnre  of  educational 
technology  which  must  be  considered  is  tbe  design  of  systems 
which  integrate  severs  1  of  the  individual  technologies  into 
information  systems  which  take  advantage  of  the  capabilities 
of  each  to  create  s  whole  which  is  much  greater  than  tba  sum 
of  it's  psrt  s  . 

One  exciting  example  of  this  (in  addition  to  the 
intelligent  video  disc  described  above)  is  tbe  major  series 
on  the  bumsn  brs  in  now  in  development  at  WNET/ Thirteen ,  in 
wbicb  the  producers  are  creating  a  collega-level  psychology 
course  to  be  offered  in  aaaociation  with  siring   ,   in  1984,  of 


Page  2-19 


124 

eight  on.-hour  progr.«...ThB  progr...  -ill  bi  «•<  »> 

.  textbook  being  written  by  .  iroup  of  l.aaing'   .cienci.t..  In 
.ddition,    .   ......    "hibic    i.pl.nn.d    for   ..jot   cicie.  that 

f..t.r..  an  interactive  video  di.e  that  will  .n.bl.  vi.itor. 
to  .xplore  region,  of  th.  br.in.  Excerpt,  fro-  th.  ..ri... 
including  animated  .i.ul.tion.  of  n.ur.l  tr.n.mi.. ion .  will 
b.  distributed  to  hifh  .chool.  .long  with  ...oci.ted 
explanatory  .ateriala  and  n i croc oap u I er  aoftware. 

Cl.arly.  the  extent  to  which  technology  can  contribute 
to  the  education  of  our  children  i.  limited  only  b,  our 
Pagination,   .nd   our  villingne..  to  co««it  re.ource.. 
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111.     EVIDENCE  OF  EFFECTIVENESS 

It    is    clear    to    many    of    the    practitioners    in    the  field 

that      educational      technology      has      exciting      potential  for 

creating     learning     environments     for    children.     Statements  to 

that    effect,    however,    are    of    no    use    to    educational  planners 

unless    there    is    supporting    evidence    that,    indeed,     there  is 

improvement     in     learning    when    the    technologies    described  in 

Section    II    are    applied.    In    this     section,    ve    shall     look  at 

sone    of    the    evidence    that    supports    these  contentions. 

A  .      Evaluations    of   Conjurer  Applications 

Unfortunately,     many     of     the     applications     of  computer* 

described    in    Section    II    have    been    developed     only  recently, 

and    we    do     not     have    adequate    data     on     their  effectiveness. 

There    have,    however,    he en    substantial    numhers    of  evaluative 

studies     of     the     Impact     of    computers     in    dv *  1 1-and-prac t i c e 

applications.  Dr.   Gerald   Bracey  of  the   Virginia  Department  of 

Education    recently    has     issued     a     report     entitled.  "Computer 

Assisted   Instruction:   What   tUe   Research   Says    and   Doesn't  Say 

and    Can't    Say    About     its     Ef f ect iveness"    which     surveys  the 

literature   on    eva  luat  ion,  of   CAI .    Bracejy   divides    the  research 

studies     into     three     categories:     achievement;     affective  and 

motivational;    and    social.  * 

This   report    is   summa rised    in    the  paragraphs  below. 

1.     Achievement  Outcomes 

Bracey  cites  "the  work  of  James  Kulik*  and  his 
colleagues  at  the'  University  of  Michigan.  In  51 
soundly    conducted   studies   of;  students    in  Grades  6-12, 

K 

**See  Appendix  C  for  recent  paper  on  "Effectiveness"  hy  Kulik  x 
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they  found  that  CAI  improved  retention  H  veil  n 
initial  results  on  objective  tests.  Students  using 
CAI  also  learned  to  the  same  criteria  faster  than 
n  o  n -CAI  students  (with  up  to  86  percent  time 
savings).  An  interesting  observation  is  that  later 
studies  show'  a  greater  .impact  of  computers  than 
earlier  ones  even  though  research  methods  didn  t 
change  over  the   observation  period, 

Bracey  makes  the  point  that,  in  Kulik's  study, 
the  sverage  student  who  received  CAI  wou  Id  have 
scored  at  the  63d  percentile,  while  those  who  did  not 
would   have   scored   in   the  30th. 

Kulik's  analysis  covers  the  academic  waterfront 
including  composition,  counseling,  biology, 

chemistry,   and   history  . 

Kulik  found  that  the  impact  of  CAI  wat'greater 
on   secondary  students   than  on  college  students. 

. ETS  conducted  a  four-year  study  of  the  impact  of 
dril 1-and-prac t ice  on  students  in*  Grades  1-6  in  the 
Los  Angeles  Unified  School  District.  In  this  study, 
students  with  access  10  minutes  a  day  scored 
significantly  higher  than  those  without  access,  and 
those  who  spent  20  minutes  a  day  had  double  the  gain. 
This  study  focuned.  on  mathematics;  in  reading  and 
language  arts',  tbey  found  consistent ,  if  smaller , 
gains..  v 

In  this  ETS  study,  drill  and  practice  seemed  to 
be  more  effective  with  slow  learners  than  with 
average  or  abo»ve  average  learners. 

Affective/Motivational  Outcomes 

Students     generally     report     positive  attitudes 
toward    computer-based    learning   and    enjoy   the  ability 
to  move   at   their  own  pace,   the    lack    of  embarrassment 
about  mistakes,    and    the  absence   of   a    teachar -to— y*XL._ 
it    them.  1 

Stud  en ta  find  the  computer 's  unending  patience 
is  important..  This  is  especially  so  for  slow  learners 
and   those  with   learning  disabilities. 

Bracey  identifies  teacher  attitudes  as  a 
problem.  He  points  out  that  most  teachers  do  not 
participate  in  deve lopment  of  computer-based  material 
and  that  a  well-known  management  pr inc  iple  suggests 
that  feeling  of  -ownership"  if  very  important. 
Teachers,  of  course,  do  not  "own"  textbooks  either, 
but  this  is  a  problem  worth  exploring  because  of  the 
difficulty  of  developing  courseware  compared  to 
developing  a^book. 
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3 ,     Soc  ii  1  Ouccomei 

Brsc  ey  points  ouc  t hi c  there  ii  do  ••hard" 
reiearch  here,  but  thac  amy  obierVeri  have  found  ■ 
great  deal  of  cooperative  problem  solving  surrounding 
programming  activities* 

An  interesting  observation  by  Bracey  is  that 
some  schools  with  computers  have  reported  higher 
attendance  and  even  reduced  levels  of  vandalism  since 
acquiriog  computers* 

Terry  Rosegrant  of  Arizona  State  University  is 
doing  research  that  tends  to  confirm  the  assertion 
thst  children  using  comp uteri  feel  more  in  control,  of 
t  h  ing  s  . 

Richard  Bowman  of  Moorebead  S t at e  Un ive r a i t j  has 
identified  14  characteristics  of  video  games  that 
could  be  incorporated  profitably  into  the  classroom. 
His  work   is  reported  in: 

"A       'Pac-Hin 1      Theory      of      Motivation:  Tactical 

Implication*   for  Classroom  Instruction,"  Richard  F. 

Bowman,      Jr«,       Educational  Technology.  September 

1982. 

Thomas  Halone  of  Xerox  FARC  recently  has  reported  on  the 
effectiveness   of  games   on   learn  ing-  in  a  report   entitled  "What 
Hakes  Things  Fun  to  Learn?  A  Study  of  Intrisicslly  Hotivsting, 
Comput  er  Games" . 
Cost  Effect  iveness 

Bracey  addresses  the  issue  of'  cost  effectiveness.  He 
identifies  the  difficulty  of  developing  good  numbers  in  this 
ar ea  .  0 

He  cites  flexibility!  interactivity,  imp rov erne n  t  of 
student  motivation  to  learn,  delivery  of  instruction  by 
computer  that  cannot  be  delivered  otherwise,  and  the 
developoeot  of  new  knowledge  and  skills  not  available  without 
computers  as  elements  in  the  c os t / e f f e c t iv ene s s  equation  that 
are   impossible  to  eva  lua  t  e  numeric  a  1 ly . 
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Brecay  cites  simulscion  ti  one  of  the  ways  of  providing 
experiences  by  c  ompuc ■ r  Chic  tf«  doc  ■ v • i  lab  1  e  och«rvise.  Ho 
luggeili  simulations  involving  intelligent  v id e o -d i s c -b  ■  s o d 
systems   ss   en  exciting   sres   for  d  <j  v  e  I  o  pme  n  c  . 

Bncey  nencioni  that  81  percent  of  educators  in  Montana 
say  rhit  geccing  and  using  computers  ia  cheir  number-one 
priority.  He  observes  c  hs  t  :  "You  c  an  1  c  find  a  group  of 
parents  who  would  acand  for  cheir  children  being  lefc  out  of 
Che  compucer  group  (in  any  experiment). M 
Ocher  Observacions   by  Bncey 

Bracey  enda  hia  paper  wich  aomt  incereacing  observacions 
in  c  lud  ing  : 

a.  Villiam  Cola,  in  a  Wayne  State  dissertation, 
found  chac  uaa  of  c  oapu  c  are  in  instruction  in 
vhola  nuobcre,  ptrcencs,  fractions,  and  decimals 
had  incraaaad  score a  in  che  Scanford  Achievement 
Te  a  c  • 

b.  John  Boblick,  a  curriculum  epecielisc  for  che 
Honcgonery  Councy  Schoola  in  Maryland,  found  chac 
student •  learned  more  from  a  a  imu  la  t  i  on  of 
conaervacion  of  mooencum  chac  choae  who  learned 
in  'a  traditional  laboratory. 

c.  Thomaa  Foster,  in  a  dissertation  at  the 
Univereicy  of  Wisconsin,  found  chac  acudenca  who 
learned  flowcharting  did  better  in  che  Problem 
Solving  Abiliciee  Tesc  Chan  choae  who  did  not 
learn  f  love  ha r c ing  ,  aud  chac  chose  who  learned 
programming  did  scill  better. 

In        a        paper        entitled        "Computers        in  Learning 

Environment e — An    Imperative    for    Che    1980a",    Dr.    Lud wig  Braun 

cites       studies       which       show       chac       actendance  increaes 

significantly      in      schools      which      install      c  omput  e r  s  .  He 

describee  ocher   studies  which  show  significant    learning  gains 

.as    well    aa    reductions    in    cime    needed    to    learn  mathematics. 
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Finally,  ho  cites  i  large  number  of  studies  of  the  effect  at 
liuulicioni  on  learning  in  which  chare  warn  savings  in 
learner  tine,  greater  efficiency  in  teruta  of  achievement  per 
unit  c  iae  ,  improved  skills,  and  provision  of  instruction  not 
previously   available  by  conventional  means, 

One  of  the  find  in g  s  of  the  National  Assessment  of 
Educational  Progress  is  that  problem-solving  s  It  i  1  1 1  are 
poorly  developed  among  our  students.  Typically,  students  find 
algebra  word   problems   difficult   to  solve. 

In  a  recent  report  funded  by  the  National  Science 
Foundation!  Dr.  Elliot  Solovay  and  bis  colleagues  at  Yale 
University  describe  a  research  study  on  the  effect  of 
computer-programming  experience  on  students'  ability  to  solve 
iuch  , prob  lems .  The  research  is  preliminary,  but  it  shows  that 
students  who  have  taken  a  one-semester  course  in  programming 
are  able  correct  ly  .  to  solve  algebra  word  problems  more 
reliably  than  are  students  without  that  experience*  In  some 
cases,  the  difference  in  correct  solutions  was  different  by  a 
factor   of  two. 

These  results  are  supported  by  similar  studies  conducted 
by  Locbhead  and  Clement  and  their  colleagues  at  the 
University   of  Connecticut. 
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An  iwportint,  but  UttU-knovn  application  of  cowputtrt 
in  tducatlon  it  a»t*plifitd  by  tht  work  of  Mrt.  Antonia  Stont 
who  hit  crtattd  Maying  To  Win— -a  non-profit  organiaation 
which  focuitat  od  convicti,  n-convlflti,  and  Juvanilt 
dil inqutnL  ■  • 

In  her  wok,  Hrt  ,  Scout  bat  dtnonttrttad  tht  vtlut  of 
eoaput  ar  t  with  tuch  population!.  To  c  it  t  jut  t  on  t  t&anp It , 
tbt  bat  found  tbtt  94Z  of  inttrnttt  tt  tht  Bpofford  Juvtnilt 
Dtttntion  Ctnttr  who  ptrtieipttt  in  * '  eoaput tr-bat id 
aducacion  program  art  ac  t  iva  participants  whilt  on ly  202  of 
tbott   tnrolltd    Id  convtntlontl  prograal   trt  active. 

Flaying  To  Win  rtctnely  hat  tttablithtd  a  comaunicy 
ctnttr  in  Cttt  Barlaa  in  Maw  Tork  City  which  will  hava  tht 
principal  objactivt  of  impacting  tht  young  p  top  It  in  that 
coaauoity  through  coaputtrt  in  potitivt  vayt  to  that  thty 
will  concinut  thtir  educat  iont  in  uitfu  1  vayt.  It  it  too 
tarly  to  Call  about  tht  lucctn  of  thia  program;  fcovevar»  on 
tht  batit  of  bar  patt  tucctittt,   t(hit  prograa  haart  watching. 

Atttntion  autt  bt  paid  to  tuch  unc onvtn t iona 1  laarning 
tnvironatnet,  btcautt  thty  addrttt  an  audience  which 
frtqutntly  axittt  outtidt  the  conventional  tducational 
tyttta.  A  tignificant  t egaen  t  of  our  population  it  in  thit 
group,  and  utually  it  lott  to  tociety — in  fact  it  cottt 
tocitty  a  great  deal  in  fundt  which  art  aitdirected  (into 
pritont,  etc.),  raeher'than  bting  uttd  to  ttrtngthen  tocitty. 
B .     Evaluation*   of ' Tt lev  1 1 ion  Application! 

There    it    a    long    tradition    of    application    of  talevition 
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cp  tlu  tesctUng  of  younn  children  by  television  in  the 
wall-known  aaiarae  8tr«et,  3-2-1  Contact,  end  Electric. 
Company.  Thu  results  of  tlnuo  « f  c  o  r  c  m  have  been  d acumen  t  ed 
carefully  ami  will  not  be  elaborated  ham*  We  a  hall,  however  , 
look  at  a  »dt  of  atudiai  on  several  roc  an c ly-d ivi lopad  TV 
»erie»  by  TV  Ontario  (TVO) , 

TVO  a  t  a  f  i  looked  at  programs  aimed  at  w id e  ly -va ry ing 
audience*  ranging  from  pro^icbool  through  adult  levels,  and 
focussing    on    language    area,    gsography,     i  c  ienc  a  ,  cognitive 

development,    and   an   application   for  handicapped  children. 

r 

In  this   aection,  ve  ahail  review  briefly  the   findings  of 

chase    studies  , 

/ 

1.  READ  ALL  ABOUT  IT  aima  at  fourth-and  fifth-grade 
students!  and  focusses  on  development  of  reading  and 
vocabulary  skills*  In  this  ecudy,  students  in 
expa r iman ta I  clasaea  had  pre/post-teat  gaina  which 
were  at  leaat  double  thoae  of  students  in  the  control 
group  a  . 

Ninety  percent  of  the  experimental  studenta 
stated  that  they  liked  the  programa  very  much,  and 
two  thirds  a  aid  they  would  watc  h  the  programa  at 
home  . 

2.  EUREKA!  is  a  series  aimed  at  grades  7-11  and  focussee 
on  physics.  The  average  gain  in  the  exper  imen ta 1 
group  was  3.3,  while  that  in  the  control  group  wae 
1-4.  The  teachers  using  the  series  in  their  courses  Q 
were  positive  about  the  effectiveness  of  the 
materials  with  their  students;  two  thirds  felt  that' 
their  students  learned  more  with  the 'TV' series;  while 
che  rest  felt  that  their  students  learned  at  leaat  aa 
much. 

3.  READALONG  has  as  its  principal,  objective,  the 
development  of  a  basic  vocabulary  in  primary  readers. 
The  fitst  grade  students  in  the  experimental  group 
were  found  to  score  significantly  higher  on  each  of 
three   tests   than  did   the  control  group. 

4 .  SUMMER  ACADEMY:  BRUSH  UP  YOUR  FRENCH  was  a  aeries 
aimed   at    improving   the   skills   of   adults   with  French. 
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Tha  part  tcipaiui  riporttrt  shut  i  tut  »*ptTi§n«i  vm 
worthwhile  {<m)\  nlivmt  iq  thtic  (B&JH 
informative  (671)  |  and  iiciting  l»M)  •  Tha 
part inipit inn  r«t«  mon*  anrelUtt  wm  97*. 

5.  CAPTIONED  TV  PROGRAMS  FOR  DBA?  AND  URAHiNO-XMPAXRgD 
CHILDREN  ii  *  progriw  « i«*a  At  MpUrUg  the  raiatlvs 
•f(«Gtiv*n«M  of  c  apt  ion  ad  and  non~oap  c  ioned  TV 
program,  The  reaeirch  reported  dealt  with  10*14  y*»r 
old  d# s f  or  hearing*- Up  lirad  children .  The 
experimental  group  had  a  cornel  response  rate  of  8U' 
compared  to  59X  lor  cha  control  group,  further,  80S 
of  tha  experimental  group  reported  understand  irtg  all 
or  noic  of  tht  tiwe,  while  only  43?  of  those  who  did 
not  um  captioning  had  similar  response*. 

6.  NOHTU  AHE  RI C  A ;  GHO  WT1I  OF  A  CONTINENT  H  intended  (or 
geography  olanai.  All  tht  teachers  using  tht 
raster  ia  !•  agraad  that  tht  program!  vould  ba  vary 
ef  f ac t  ive  if  ulad  during  tba  teaching  of  a  topic, 
when  used  with  other  aupport  materials.  Tba  larga 
majority  of  cba  participating  studeota  wantad  to  uai 
the  matar  ia la • 

7.  TODAY'S  SPECIAL  ia  a  ••rial  whose  purpoaa  ia  to 
aobaoca  cognitive  development  in  3-6  year-olds»  Tba 
avaluation  «n  a  formative  one,  and,  hence, 
preliminary^  however,  ninety  parcaot  of  tba  taat 
aub jec  t  s  f ocuaeed  on  tba  acraao  during  quiaaaa  when 
cba  aubjects  war  a  iocaracciog  wicb  tba  screen  ,  while 
only  half  vara  paying  actantion  during  paaiiva 
puppet-show  sequences. 

All   of    Lbnc    itudiai    ahow  vary   positive   effects    of  TV 

program!  when   tbay  ara  vail  designed  and  uacd   correctly.  Tba 

auditoca!,    in    general,    found    tbe    programa    to   ba   uaaful  and 

inter el t  ing  « 

These  programs  were  developed  by  a  public  agency  of  a 
Canadian  Province.  It  ii  unlikely  that  auch  program!  would  be 
produced  by  private  funds.  This  experieoce  bai  been  similar 
in  cbe  Unit ed    States . 

C.     Evaluation  of   in   Interactive  Video-Disc  System 

WICAT  Systems,  Inc.  recently  reported  oo  *  tbe  results  of 
a    study    of    the    effect  ivevess    of    an    interact  iv a  video-disc 
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system  which  cbey  designed  for  the  U.S.  Army.  The  system  used 
consisted  of  a  microcomputer  controlling  a  video-disc  player. 
Its  purpose  was  to  train  people  in  the.  repair  of  missile 
systems. 

The  student  population  was  divided  into  three  groups:  a 
control  group  receiving  instruction  in  the  normal  manner;  a 
group  which  received  its  instruction  through  CAI ;  and  a  group 
which  used  CAI  plus  video-disc-based  simulations.  The  results 
were; 

1.  Only    one    qusrter    of    the    control    group    finished  the 

training  program  before  the  prescribed  time   limit  was 
reached. 

2.  Every  member-*  of  both  experimental  groups  completed  the 

task  within  the  prescribed   tine  limit. 

3.  Tbt    group    wbieb    received    instruction    using    both  CAI 

and    simulation    completed    the    assigned    task    in  half 
the  time  of  the  CAl-only  group. 

The  conclusion  one  reaches  from  such  a  study  is   that  CAZ 
is    beneficial    in    instruction    and    that    the    v  idea -disc -based 
simulation   provides   a  d  rama t  ic    improvement   in  p  e  rf o  rman c  e  of. 
students.  I 
D  .     Cone  lus  ion  > 

The  evidence  cited  in  this  section  is  very  positive 
about  applications  ox  technology,  in  learning  environments 
over  a  vide  spectrum  of  ages  and  subjecyt  mettcr.  The  reader 
must  be  cautioned,  however,  that  much  of  the  technology 
described  in  Section  IX  has  not  been  scrutinized  adequately^ 
indeed  some  forms  have  not  received  any  evaluations'  which 
have  been  reported  in  the  literature.  Even  with  the  computer, 
which    has    been    explored    as    an    instructional    tool    for  about 
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two  decades,  ooic  of  the  exciting  applications  have  been 
conceived  only  recently,  and  have  not  been  evaluated  in  even 
a  preliminary  manner. 

This  situation  suggest!  an  important  national  priority. 
We  mutt  evaluate  carefully  all  of  the  technological 
applications  auggested  here,  and  to  be  developed  in  the 
future  by  innovative  educators  and  techno logists  to  determine 
which  are  effective  and  which  are  not.  Ve  are  very  likely,  as 
a  nation,  to  invest  a  great  deal  of  money  in  educational 
technology.  It  is  imperative  that  this  investment  be  made 
wiae ly  . 
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IV.      QUALITY  COURSEWARE 

A  lerioui  problem  fsces  tbe  educator  vbo  wishes  to  epply 
computer*  in  her/his  ditiroon.  The  quality  of  available 
courseware  leaves  a  great  deal  to  be  desired.  Dr,  Gerald 
Bracey  of  the  Virginia  State  Education  Department  citea  a 
recent  atudy  of  some  4000  courseware  packages  in  wbicb  it  was 
found  that  only  3-4  percent  were  of  acceptable  quality.  Mr. 
Stanley  Silverman  of  tbe  Hewpstead  Scbool  System  on  Long 
la  land  expresses  concern  becauae  even  witb  a  careful 
acreening  process  before  purcbue,  tbey  still  wind  up  witb 
"30-45  percent  junk." 

Clearly  tbeae  problems  need  solution,  or  tbey  will  cauae 
discouragement,  and  tbe  predictiona  of  tbe  Luddites  that 
computers  are  a  fad  and  will  eoon  be  bidden  in  cloitCi  will 
indeed  come  true,  even  tbougb  tbe  evidence  of  ef f ectiveneaa 
of  tbia  vehicle  ia  overwhelmingly  favorable.  Tbe  Commission 
must  develop  recommends t ions   to  sddress  tbese  problems* 

One    of    tbe    principsl    reaaons    for    tbe    poor    quality  of 

-  G 

much  of  tbe  available  courseware   ia  tbe  lack  of  understanding 

among     educators,     publishers,     and     developers    alike    of  tbe 

elements  tbst  go   into   tbe  creation   of  s   high-quality  piect  of 

coursewsre.    Courseware    development    is    s    crestive    act  wbicb 

requires  a  wide  range  of  talents,  including: 

1.  Subject-matter  expertise  in  order  tbat  there  is 
assurance  tbat  the  content  cf  the  material  is 
correct. 

2.  Experience  with  tbe  grade  level  and  ability 
level  of  tbe  target  audience  to  ensure  tbat  tbe 
material   is  appropriate  for  tbe  target  audience. 
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3.  Ability  to  deeign  tha  graphics  in  the  program 
and  to  deaign  tba  icriiQ  images  (e.g.,  proportion 
of  tba  acraan  occupiad  by  text,  tba  graphic 
images  dieplayed,  ate.)* 

A .    .  Und erst snd  ing     of     tha     pedagogy     naadad  to 
convay  tha  intandad  concept.  . 

5 .  Programming  the  computer  Co  taka  maximum 
advantage     of     tba     capabil it iai     of     tba  target 

computer • 

6.  Tbe  eyatem-engineering  ability  to  integrate 
tbe  aeveral  parts  of  tbe  design  into  a  coherent 
whole  •  ' 

o 

Rarely  doea  tbia  combination  of  talanta  rmdi  in  a 
single  individual,  io  that  courseware  creation,  generally,  is 
s  tssa  endeavor.  Tba  required  eat  of  individuala  plua  tbe 
needed  aupport  etructura  ia  expensive  and  tenda  to  diacouraga 
publiabara,  bacauaa  there  atill  ia  tba  perception  among 
publisbera  tbat  tba  education  aarkat  for  aoftwara  is  diffuse, 
bard  to  define,  and  unprof itsb Is . 

▲    siapls    eslculstion    daaooatrataa    tbe    level    of  this 

funding  problea.  Vs  sbsll  make  tba  following  sssuaptions: 

1.  A  single  courseware  unit  costs  $15,000  to 
develop.  This  saount  askes  no  allowance  for 
profit— only  reaaonabla  overhead  is  included. 

2.  Esch  t eschar  needs  s  tots  1  of  100  sepsrst  e 
psckages  to  provide  support  for  sll  of  her/his 
students  for  ons  school  yeer.  This  nuaber  sllows 
for  tbe  vsrying  needs  of  the  curriculum  end  of 
tbe  studsnt   populstion  with   its  rsnge  of  sbility 

"""V  levels. 

3 .  Account  ing  only  for  astbeastics ,  lsnguage 
srts ,  snd  the  nsturs  1  snd  soc  is  1  sciences  over 
tba  K-12  grade  rang  a ,  there  are  epproximst a ly 
forty  aaparate  auhjact  araaa  which  need  aupport. 

Baaed  on  theae   aaauaptiona,   tbs  davalopaent   cost   of  ths 

courseware  which  is  needed  by  sn  sdsquste  1-12  application  of 
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computers  in  our  educational  program  it  $60  Million.  This  it 
•  very  large  inveetment,  but  it  mcentry  nationally  over  the 
next  several  yeere,  if  ve  are  Co  achieve  the  potential  of 
educational  computing.  The  publiabing  induetty  aeema  to  be 
unwilling  to  make  tbia  level  of  inveetmeut  in  aa  nebulous  an 
area  aa  educational  computing,  ao  supplemental  funding  muat 
be  obtained  from  otber  aourcea. 

Educator*  face  otber  problems  vitb  introduction  of 
educational  technology  in  to  their  programa .  In  the  caae  of 
films,  video  tapes  ,  and  video  discs,  so  many  materisls  exist 
t  ha  t  the  educe  t  or  ia  overwhe  lmed  by  the  c  ho  ices .  It  ia 
impoaaible  to  tell  from  a  title  or  even  a  catalog  description 
(seldom  written  objectively)  whether  the  product  is 
sppropriate  for  the  students  in  *  conns.  Since  little  baa 
been  done  to  provide  objective  revieva  of  each  materaila  for 
educatora,  it  ia  necessary  for  the  teacher  to  review  each 
program  to  determine  its  suitability.  Tbia  ia  a 
time-consuming  task,  and  suggests  a  remedy.  If  there  were  a 
central  agency  to. provide  ,objec t ive  reviews  of  such  material, 
inc  lud  ing  c  oapu  ter-beeed  material,  educatora  could  refer  to 
tbeae  revieva  when  making  deciaiona  about  educational 
materials. 

Several  efforta  have  bean  undertaken  to  review 
computer-baaed  material,  including  the  work  of  MicroSift  in 
Oregon,  Dresden  Aseocietee  in  Maine,  and  revieva  in  some  of 
the  computer  magazines.  Tbeae  efforta  are  being'  supp lamented 
in   recent  months  by   the   EPIE  group;    however,   all    the. efforta 
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of    these  groups   combined 'ire    in adequate    to    cbe   task    *t    band  . 
^Eiviivi    are    publiabed  .  ac     rate*     of     tmt-pir-month,  vbile 
program!  are  being   introduced  it   races  of  bund r ed a -p c r-mon t h  . 
Ve  are   falling   behind  at  an  alarming  rate! 

Unfortunately,  no  organised  efforta  exist  for  review  of 
courseware  using  otber  kinds  of  educational  technology,  Sucb 
reviews  sre  essential  if  tbe  overburdened  classroom  teacber 
ia   to  uae   these  t ec bn o log ie s .  Q 

The  conferees  felt  t  be  t  it  is  import  an  t  to  cite  some 
courseware,  that  t  bey  feel  are  good  examp lea  of  tbe  kin  da  of 
materiala    toward   vbicb   eutbora   and   publishers   should  strive. 

As    a    resulti    a    liat    of    high-quality  couraevare  vea  compiled 

O 

and   ia    included  aa  Appendix  B. 
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V.     MICROCOMPUTERS   IN  INFORMAL  LEARNING  CENTERS 
(Prepared   by  Aon  Levin,   Capitol  Children's   Museum)  ' 

Since  1975  we  hive  seen  the  birch  of  a  phenomenon  in  the 
United  States  celled  the  participatory  museum.  It  represents 
a  drama  tic  change  from  a  museum  that  is  organised  to  collect, 
preserve,  and  exhibit  artifacts  to  a  museum  in  which  exhibits 
are  large-scale  props  designed  to  elicit  the  same  joy  and 
exploration  that  children  find  when  they  play  outside.  These 
mu seuns  provide  a  sense  of  wonder,  participation,  and 
involvement.  They  are  places  where  children  and  adults 
handle  abstract  ideas  in  exhibits  made  to  use  rather  than 
look  at— -exhibits  that  integrate  art,  human  it  ies  ,  science, 
and  technology. 

During  this  same  period,  incredible  developments  hfive 
taken  place  in  the  world  of  computing.  The  formidable  array 
of  tubes  and  wires  that  25  years  ago  could  only  be  approached 
by  the  highly  in i t ia t ed  ,  ,  i  s  today  friendly,  even  whimsical, 
and  accessible  to  young  children.  But  the  general  public  is 
not  thoroughly  aware  of  these  changes.  To  many,  the  mere 
word  "computer"  conjures  up  images  that  are  frightening  and 
overwhelming  • 

In  1976  Capita}  Children's  Museum  surveyed  the  United 
States  for  examples  of  educational  use  of  compu t ers  in  public 
settings.  In  defining  a  public  computer  center,  we  included 
places  where  the  public  that  is  not  acquainted  with  compu t «r s 
can  walk  in  without  reservation,  six  or  seven  days  a  we ek  , 
and  for  no  more   than   the  general  admission  cost,   use  several 
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computer!  with  progrimi  designed  to  educate. 

The  beet  two  examples  were  the  Boeton  Cbildran'e  Mueeum 
where  on  four  terminele  you  could  pley  tic-tec-toe  or 
hang- t he-men ,  ex ii ting  eoftwere  culled  from  other  eourcei 
tbet  ran  on  e  DEC  PDP/U;  end,  the  Lewrence  Bell  of  Science 
with  a  progrem  to  compose  aimple  tunea  and  Vaixenbeum'e  Eliza 
on  belf  a  dopen  terminel  connected  to  the  Dniveraity 
mainfreme  computer.  The  Hall  hed  developed  eliiui,  and  for 
51/hour  you  could  reaerve  time  on  e  teletype  connected  to  the 
computer  or  leern  bow  to  progrem.  Then,  thet  waa  the 
etate-of-the-ert   in  public   comput ing . 

In  1980,  wa  took  another  look  and  found  a  aignificant 
increaaa  in  the  amount  of  ecceaa  to  computtra  uied  for 
educational  purpoaaa  in  public  aectinga— and  e  range  of 
applicationa.  In  the  five  y«ara  aince  our  firat  aurvey,  the 
Boaton  Children^  Muaeum  had  expanded  to  a  doxen  DEC  VT05 
tarminala  with  an  aaaortmant  of  popular  gamea — word  gamea, 
number  gueaaing,  hunt ing/ coord inat e  ayatema.  Every  effort 
had  been  made  to  deaign  a  aupportive  environment,  out  of  the 
traffic  flow  »  and  with  warm  wood  and  carpeting  around  the 
computer . 

,T  The  Lawrence  Hall  of  Sciene  had  increased  ita  computer 
courses  and  added  an  Apple  van  to  take  to  achoola.  It  waa 
also  deaigning  computer  programa   to  enhance   ita  rr.hibite. 

The  Oregon  Museum  of  Science  and  Induatry  in  Portland, 
Oregon ,  had  three  or  four  comput  era  with  a  database  game 
about   the   city,   a  machine   to  make  worda   f rom  phonemes ,   and  e 
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dstsbase  about  locsl  industry.  They  were  building  an  exhibit 
vitb  wooden  models  to  explsin  bov  different  pert*  of  the 
c ompu t er  work. 

Tbe  Exp  lore t  or ium  in  San  Francisco  bad  two  exhibit*  that 
used  microcomputer!:  the  game  of  life  and  a  simulation  about 
population  growth. 

North  of  San  Franciaco  in  Marin  County,  the  Marin  County 
Comput e r  Center  had  recently  op ened  in  a  vacant  school.  Here 
you  signed  up  to  use  one  of  about  20  computer! ;  you  brought 
your  own  floppy  or  rented  one  of  the  Center's.  You  could 
charge  tbe  time — between  $3  and  $5  an  hour — with  a  credit 
card .  Computer  a  were  alao  taken  in  to  achools.  A  local 
computer  club  bad  designed  "tomorrow's  space  ship,"  an 
e lab orate  a  imulat  ion  for  aix  people  to  role  play  captain, 
bridge  commander,  lieutenant,  navigator,,  and  try  to  fend  off 
at  tack a  by  a  lien  a  uaing  a  sophisticated  program  and  linked 
computer  system.     The  design  vat  never  implemented. 

One  of  the  nicest  uses  of  computers  in  s  public  setting 
was  in  the  public  library  in  Menlo  Park.  Here  Bob  Albrecht 
and  Ramon  Zamora  were  running  an  experiment  to  teach  everyone 
in  the  town  to  use  a  computer.  Teenagera,  age  12  and  13, 
were  trained  to  check  othera  out  on  a  few  baaic  points  snd 
then  give  newcomers  a  button  that  said,  "I  like  my  computer." 
They  used  whatever  hardware  they  could  get  .donated  and 
selected  what  they  considered  the  best  programs  from 
available  software.  As  many  as  20  kids  came  in  a  night:  The 
one   rule — they  could  not  ask   the   librarian  for  help.     She  did 
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One  of  Cbe  note  ambitious  undertakings  to  get  computers 
into  s  public  ,  setting  is  Sesame  Plsce.  It  bas  msde  sn 
enormous  commitment  to  tbe  design  of  tbe  user  interfsce  snd 
to  soft va re  deve lopmen t .  Ssssme  Place  ii  sn  investment  of 
tbe  Children' s  Television  Workshop,  which  produces  "Sense 
Street."  and  Buscb  Gsrdens,  which  designs  and  runs  theme 
parks  snd  outdoor  amusement  centers.  They  pisn  to  hsve 
Sense  Placet  all  over  tbe  United  States.  Tbe  second  Sesame 
Place   opened   in  Dallss    in  tbe  spring   of  1982. 

One  dollar  buys  three  Big  Bird  tokens,  and  aacb  token 
buys  four  minutes  on  a  computer .  Even  pa  rants  who  coop  lain 
sbout  tbe  high  price  of  sdmission  are  still  buying  tokens  30 
minutes  later  to  try  escb  of  tbe  20  or  so  games  (designed  to 
tescb  something  to  a  child  of  age  four  to  ten).  Programs, 
vbicb  run  on  about  50  Apples,  are  stored  centrally  on  three 
Hester  bard  <iisca;  one  Apple  controls  tbe  system.  Two 
different  csrds  control,  respectively,  a  coin  mechanism  and  a 
touch  s  en  sit  ive  soft  keyboard.  The  letters  sre  in 
alphabetical  order;  there  is  a  nice  big  erase  space  and  a 
"go"  space  that  flashes  if  you  need  prompting.  Software 
ranges  from  educstional  (a  game  to  learn  sbout  tbe  physics  of 
light  refraction)  to  trivial  (matching  body  parts  of  muppet 
f  igurei )  . 

In  the  National  Museum  of  Ethnology  near  Osaka ,  Japan , 
there  is  sn  application  tbst  uses  a  bugb  robot  arm.  Tbe 
Mu  seum.'  s  ma  in  thrust  is  etbnologicsl  research,  and  it  makes 
ex tens ive   use    of    computer!    in   all   aspects    of    its    work.  The 
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public  aeei  a  bit  of  that  research  in  the  form  of  tapes 
documenting  how  different  peoples  io  the  world  live.  There 
are  . sophisticated  "space  age"  carrels  where  you  enter  your 
owd  private  film  viewing  area,  activate  a  terminal  by 
inserting  a  card,  type  your  selection  onto  a  console,  and  io 
less     than     60      seconds     see     any     one     of     1600     films.  A 

computer-operated    robot    pulls    and    loads    selections    io  full 

view  of   fascinated  visitors. 

That  represented   what  was  out   there   three  years  ago.  We 

desigoed    the    computer    activities    at    the    Capital  Children's 

Museum  io  Washington,   D.C.,   after  assessing  what  we  had  seen. 

We  currently  have  four  areas   of  computer  activity: 

1.  The  integration  of  computer  games  into  existing 
exhibits  where  each  game  will  enhance  the 
experience.  Example:  Ve  have  an  exhibit  called 
Metricville,  where  you  learn  about  weight  at  the 
•hipping  docks  and  green  grocer,  length  in  the 
•hoe     parlor     and     lumber     yard,      liters     at  the 

\  chemist,    and    ao    on.      In    the  gaming    parlor,  you 

\  P     I    CtntlBeter    Eater,    a    computer   game  designed 

\  to  help  you   learn   to  measure   in  centimeters. 

2.  A    demonstration    of    a    variety    of  applications. 
\    One    exhibition    in    the    COMMUNICATION    wing    is  on 

\  the    computer.      Visitors    can     tr>    their    hand  at 
*   painting,"       at       using       a       database,  playing 
adulation    games,     exploring    CompuServe,  playing 
music,   and  trying   some   sound  educa t iona  1  game s . 

3.  FUTURE  CENTER.  With  mic ro s .  p r o v id ed  by  Atari, 
the  Museum  teaches  classes  than  run  the  gamut 
from  an  overview  of  today's  applications  to 
programming.  Students  range  from  age  3  to  age  83 
and  include  school  groups,  groups  of  Congressmen, 
and  businss  executives. 

4.  SuperBoots  ,\a  lab  in  which  we  write  software  like 
PAINT,  a  graphic  utility  for  the  Atari  800  that 
uses  the  machine's  full  graphic  ^potential  in 
natural  English,   easily  mastered  commands. 

Today,     in     the     sprinS     of     1983  ,     there     has     been  such 
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.id.spr.ad  prolif.r.cioc  of  co»Puc.r.   in  public  ..cciog.,  ic 
Luld    ,S.     i»po..ibl.    to    B.icc.ic     .     curr.cc     ind.x.  Ho.c 
/.»••»••    .nd    .ci.oc.    c.cc.r.    b.v.    .c  co»puc.r. 
;.,.il.bl.     for     cb.ir     .udi.cc...       Tb.r.  eo.put.t.  io 

eoo.unity     c.cc.r.,     libr.ri....    .cor.     front..  r..c.ur.cc, 

groc.ry    .cor...    «nd    .bopping    ..11.'.      I»«    b..C    c.cc.r.  ic 
■  t«r».   of    qu.ocicy   and    qu.lic,   .r.    S.*.».   Pl.e..°tb.  Ooc.rio 
Sei.nc.    C.cc.r.    C  o»pu  c.  rlovn .    USA.    .nd    C.pic.l  Cbildr.C. 
Mu..u-   ic,  Vx.biogcoo,    D.C.     Arc.d..   .boucd.      Co»puc.r  ibov. 
.ccr.cc    l.rg.r    .nd    l.rg.r    crowd..      Acc.nd.nc.    .c  coapuc.r 
club,    coociou.lly    iccr.....  .    .nd    .unit    coapuc.r    cap.  .r. 

cobbcc.      Cour...    in    b..ic    conpuc.r    iit.r.ey    .r.    giv.c  ic 
.bopping  ■•lit,  «c  bu«.ub.,  »cd  «c  boc.U. 

guc.  wb.c  do.,  ic  .11  ■•.»?  »»"  i.  tb.  rol.  cb.c 
public  .cc...  coapucing  c.nc.r.  c.n  ..rv.  in  .xp.nding  tb. 
c.fulc...  of  co.put.r.  ic  .oci.c,  .od  ..p.ci.lly  U 
■duc.cioo? 

To.  .xp.cc.cioc.  for  public  coapuc.r  c.cc.r.  .r.  bigb. 
go  i.  cb.  ri.k  of  di..ppcinc».nc.  d  public  cc.puc.r  c.nc.r 
e.nncc  b.lp  p.opl.  g.c  cc  know  .v.rycbing  .bouc  computer., 
ic  ».y  .l-.y.  b.  wulo.r.bl.  to  cb.rg..  of  .up.rf ic i. 1  icy . 

Scudi..  .bow  cb.c  cb.  .v.r.g.  au.«u»  ,  .xhibic  cooa.od. 
.cc.ocico  for  coly  20  cc  30  ..coed..  Coapuc.r  .xbibic.  .v.o 
who.  cb.y  .r.  cr..  ...rcb  d.c.b....  vicb  c.xc  .od  cc 
gr.pbic.  cc  ccBB.cd  .cc.ccicc  for'aucb  locg.r  cb.c  ch. 
.v.rag.  .xbibic.  Sue.  do  cb.y  .duc.c.T  Ofc.c  cb.  gan..  .r. 
crivi.,1.   cb.  .quip».oc  cucd.c.d.     Furcb.r.   ic   i.  difficult  co 
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reduce  at  complex  a  machine  at  the  computer  co  pictures  and 
words  in  exhibits.  And  bow  do  you  cell  cbe  vbole  story  co  an 
audience   standing  on  one  foot. 

However,  veil -de signed  pub  lie  computer  centers  can 
provide  information.  They  can  give  classes  abouc  computers 
and  programming  —  chey  can  give  people  a  chance  co  use 
computers . 

Public  compucer  cencers  can  present  issues.  They  can  be 
cacalyscs  for  changing  impress  ions.  They,  have  che  chance  Co 
explode  che  mych  chac  compucers  are  monscrously  large 
machines  which  will  only  funccion  when  attended  by  priescs  in 
white  coats.  They  can  open  for  consideration  some  of  the  hard 
issues  that  we  face  in  tod ay's  information  society:  Who  has 
the  access  to  information?  What  is  the  individual's  right  to 
privacy?  What  are  the  future  modes  of  employment?  Public 
computer  centers  can  let  people  form  cone  lus  ions  as  a  result 
of  actually  using  computers.  Public  computer  centers  have 
the  potential  to  play  a  vital  role  in  overcoming  the  further 
d  is en  f ran  ch  i semen  t  of  the  poor  by  put  ting  them  in  touch  with 
new  skills  and  new  directions.  They  also  have  the  potential 
to  demonstrate  the  difference  between  worthwhile  and  trivial 
software.  Moreover,  there  are  characteristics  that  the 
public  computer  center  has  in  common  with  all  in  forma  1 
learn  ing  centers  which  offer  possibilities  for  learn  ing  t ha  t 
are  not   found   in   forma  1   systems  of  educstion. 

One     characteristic     that     is     unique     to     the  informal 
learning   environment   is   that   time   is'not  structured;    that  is, 
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you  are  fret  to  engage  in  an  aetiviry  for  as  long  at  it 
sustains  your  interest.  That  may  be  a  few  seconds.  With 
computers  it  ii  often, many  minytes,  »i  long  as  an  hour,  or 
even  more.  In  contrast,  t iae  on  computers  in  classroom*  is 
often  metered  out  in  minutes:  ten  minute*  per  student  per 
week.  '•  If  you  accept  th*  premise  that  learning  is  more  likely 
to  occur  when  you  are  interested  in  what  you  do,  then  it 
follows  thst  arbitrary  time  limits  may  cut  off  interest  at 
Che  time  you  are  most  stimulated,  most  involved,  and  most 
likely  to  learn  something.  Thus,  an  environment  that  you 
control  encourages  the  likelihood  that  you  will  learn 
s  ome  t  h  ing . 

Another  characteristic  ia  that  informal  learning 
environments  are  non ju dgmen t a  1 .  Early  on,  schools  become 
associated  with  evaluation  in  the  minds  of  even  the  .youngest 
students.  Thus,  grades,  papers  hung  on  walls,  being  a  "red 
birdH  not  a  "blue  bird,M  praiae  from  a  teacher,  satisfied 
look  from  the  principal  become  rewards  for  which  students 
work.  The  rewards  replace  the  intrinsic  satisfaction  of 
learning  for  its  own  sake.  For  the  student  who  ia  a 
nontraditional  learner,  whose  patterns  of  acquiring 
information  do  not  fit  the  '  modalities  of  the  formal 
classroom,  the  judgmental  environment  becomes  synononous  with 
failure.  An  informal  learning  -environment  may  be  a  haven 
from  failure"  for  this  student. 
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of  informal  learning  centers 
•re   «   ouaber   of  significant 


Overcome  Fear .  "I  can's  use  anything  technical" 
is  a  prevalent  attitude  that  can  be  overcome 
through  actual  use  of  a  computer  in  an  informal 
ae  1 1 ing , 

rsmiliarise  with  Todav'i  Computer-  Large  numbera 
of  people  'have  an  image  of  a  computer  aa  the 
machine  exist  ed  25-30  year a  ago .  They  have  no 
notion  of  mainframe,  mini,  and  micro,  of  computer 
generations,  or  of  the  enormous  chsnges  in  pove-r, 
size,  reliability,  app reachability,  and  coat  of 
today|a  computera,  nor  of  the  exciting  new 
capahilitiea  for  graphica  and  aound  generation  of 
the  nev  micros. , 

3-  Provide  "Banda-On"- ExpoauTf -  Some  people  learn 
only  hy  direct  involvement  ,  *  by  manipulating, 
turning  the  buttons,  and  creating  ■  effects 
themselves.  These  people  msy  see  .ads  end 
srticlea  about  computera ,  but  they  von 1 1 
underatand  until  they  actually  use  the' computer 
themselves . 

*•  Broaden  the  Aud'-itneg.  More  than  half  the  vork 
force  in  the  United  Statea  ia  involved  in  aome 
facet  of  the  information  revolution.  Public 
computer*  centers  can  increase  avarencaa  of 
computers  among  the  half  vho  are  not  involved. 

Broaden  Poderatanding  of  the  Resl  Nature  of  th> 
Computer  ■  If  you  ask  moat  people  what  a  computer 
ia,  they'll  name  one  or  two  app  licat  iona :  "A 
computer  sends  me  my.  phone  bill!"  The  public 
access  center  can  demonstrate  the  very  wide  range 
of  computer  app  licationa  . 

6»  Make  the  Computer  Relevant  Perionillv.  ^y  letting 
a  person  new  to  comput  ers  experience  some 
spplicst  ion  t-jiat  ia  really  important  or  exc  it  ing 
to  him  or  her,  the  public  sccess  setting  can 
demonstrate  the  place  for  a  computer,  in 
everyone  'i  life. 


In  sss ess  ing  the  uniqueness 
in  the  use  of  computers,  there 
fact  or* : 


1  . 


2. 
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7 ,  Renove  Connerciil i:ar  ion.  The  computer  center 
cad  provide  aide-by-aide  iccen  to  a  nunher  of 
different  aicbicei  outaide  of  *  aales 
inv iroomen t . 

8 ,  Bridge  the  Gap  Between  the  Layperson  and  Teehno- 
loc  jt t .  Among  many  there  a  till  exists  d is  trust 
of  tboae  who  uae  comput  era  —  or  those  who  don't. 
Familiarity  gained  in  public  settings  can  foster 
un ie r s tand ing   of  one  another. 

9,  Diffusion  of  Computer  into  Evcrvdav  Life,  The 
public  center  may  be  the  only  place  where  the* 
public  can  have  "bands  on"  access  to  today's 
computer*,  to  a  range  of  computer  applicacons, 
and  to  a  staff  trained  to  answer  questions  and 
facilitiea. 

10.  Hook  Parents  and  Teachers.  Then  they  may  want  a 
computer  to  uae  at  home  or  a  c  omputer  in  the 
classroom. 

11.  Hook  Children.  For  lots  of  important  reasons, 
among  them: 

a.  Preclude   their  ever  forming  miac one ep t ion s  or 
fear  ing   c  ompu t era . 

b.  Provide  effective   competition  for  televiaion. 

c.  Develop  hand/eye  coordination. 

d.  Build  vocabulary. 

«.     Eeplace    dull,    rote    learning    with   games  with 
ismediste  and  personal  feedback. 

f.     Stimulate      development      of      logical  thought 
processes  . 

j.     Incxcaae   their  ability  to  make  deductions. 

h.  Help   them  learn  to  program. 

i.  Develop   advocates   for  computers   in  school. 

12.  Increase  Awarenen  of  What  Software  is  Worth- 
while. Public  centers  could  do  a  real  service  by 
provid  ing  examp les  of  good  educational  soft wa re. 
The  software  crisis  is  real.  Look  at  the 
programs  filling  the  racks  in  computer  atores. 
Most  is  trivial  or  worse.  The^hest.of  today^s 
soft  ware  is  repackaged  editions  of  Hamurih  i . 
Lemonade ,  and  Animal ;  games  or ig  ina lly  d eve  loped 
in  university  research  labs. 
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One  of  the  best  pieces  of  educational  software  is  the 
algebra  lei. on.  called  TRIP  developed  at  Xerox  'pAHC.  In  this 
progrem,  highly  interactive  graphic,  di.pl. y  word  problems, 
aany  an  eighth  grader1,  nemesis,  and  literally  coach  a  user 
through  the  problem  like  the  Bost  highly  .killed  teacher, 
giving  only  aa  many  clue,  and  hint.  a.  the  per. on  need., 
keeping  track  of  block.,  letting  the  u.er  di.cbver  hi. /her 
own  way  around  the  block..  But  the  program  runs  on  the  ALTO, 
a  developmental  machine  in  Smalltalk,  a  language  not  yet 
available.  It  ha.  juat  become  available  on  a  commercial 
mac h in e~ c o. t ing  $60,0001 

Dusty  Heuaton,  founder  and  chairman  of  VICAT,  concluded, 
after  inventing  over  $1  Billion  in  educational  software  for 
an  B-bit  machine,  that  he  had  to  build  a  16-bit  machine  and 
double  disk  drive.  So,  the  hardware  to  aupport  g0o,d  software 
may  have  to  become  aore  powerful  than  the  popularly  priced 
machines  of  1983. 

Seymour  Papert  remains  the  master  of  the  computer  as  sn 
open-ended  tool  and  the  creator  of  software  that  aurvives 
through  the  changing  generations  of  computers.  In  1975  he 
"wowed"  us  with  the  turtle,  a  computer-operated  robot  that 
was  intrinsically  fascinating  to  children  and  that  compelled 
their  attention.  It  required  the  robot  itself,  a  terminal, 
control  box,  a  prearranged  telephone  connection,  and  a 
minicomputer.  Today's  micros  have  brought  LOCO  a  very  long 
way  from  c he  total  hardware  dependence  of  early  turtle 
use  — but    you    cannot    find    LOCO    in    public    centers ,-  and    it  is 
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evio  bard  to  find  it  in  classroom.  Moreover ,  i  c  coo 
requires  at  least  extra  graphic  cbips  in  order  to  implement 
iooe  of   its  nore  powerful  features. 

We  have  a  little  tine ,  I  do  not  know  bov  auch,  in  which 
to  develop  good  computer  programs,  in  which  to  use  the  best 
educators,  designers,  subject  specialists,  and  programmers  to 
create  software  for  the  micros.  But  no  one  ia  funding  it. 
The  textbook  publishers  are  not  convinced  there  is  a  mark e t . 
The  micro  manufacturers  have  found  there  is  more  profit  in 
games.  HSF  and  the  Department  of  Education  apparently  do  not 
have  the  funds.  Hy  greatest  fear  is  chat  the  computer  will 
go  the  way  of  TV,  thac  ic  will  drop  in  cost  more  chan  it 
already  has,  and  that  comorrow 1  s  generation  of  kida  whe 
"hava"  everything  will  grownup  aa  "space  invadera"  addicts, 
proving,  in  che  worda  of  Judah  Schwartz,  that  the  computer  ia 
an   " in aurmountah le  op  p  or  tun  icy"   in   ita   educational  op,c£ona. 

•  Public  demons  era c ion  a  of  good  a of tware  cou Id  go  a  long 
way  covard  educating  parenta  and  teachers  about  the 
difference  between  sound  educational  prog  rasa  and  traah, 
especially  in  conjunction  vich  explanatory  taxt,  aide-by-aide 
comparisons,  and  public  programs  of  lectures  and  workshops. 
Valhalla?  Not  necessarily,  especially  as  more  people  become 
knowledgeable  and  capable  of  po  in t  ing  out  the  differ en ce,  and 
as  better  software  ia  written. 
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13-  Addrtu  Disparities  Aaont  itch  f1d  fm  .  IC  if 
projected  chit  cooputiri  will  vater  our  lives 
tbroug  b  bone  and  business  mors  readily  than 
through  scboo Is .  For  tbis  rsssoo,  children  in 
poor  families  may  be  the  last  to  have  access  to 
coaputen.  X  frightening  implication  is  tbst 
computer  illiterscy  saong  tbis  segaent  of  the 
pop u  1st  ion  will  widen  the  disparity  tbst  already 
exists   between  middle  and   lower   economic  groups. 

The     iasue     of    disparity    ia    rVl.      It     ia    herd     to    make  it 

immediate   to  aiddle  Americans  who   live  outside  of  urbsn   ghettos  or 

sway   from   isolated    tenant   farmhouses.     But  not   so  *eny   blocks  away 

from  your  bouse  end   mini  are  kids  who  may,   if  tbsy  are    lucky  or  if^ 

cbey   are    tracked   right,   get    to    taks   a   computer   course    sometime  in 

the   lltb  gr»da~ many  yeara  after  other  mambera   of    their  age  group 

may  have  bed  fra^ent,    intensa,  and  rewarding  computer  experiences. 

In   our  Museum   in  Washington,  which  ia   located  at  r.ha  edge  of  a 

slum  burned   during   the   196B  riots  and  noc  put  back  together  vst.  we 

have   daily   proof   that    there    is   greater   disparity   between   rich  end 

poor   then    ia  described    in    the  most   somber  accoufcta.     Ve   have  aaen 

third  graders  who  have   never  held  s  paint  brush.     The  middle-class 

child    ia    weaned    from    the    bottle    to    a    big    fat    crayon    or  marker. 

Middle-clasa    parent,    know    the    value    of    such    activity    and  prima 

their   children    from   the  minute    they   era    born,    taking    advantage  of 

every   kind    of   experience    that   will   enbsncs   cognitive  development'. 

We  bsve   seen   children,    t bird-genere t ion   Washing tonians ,   who   do,  not. 

know   the   name  of   the  Washington  Monument,  who  do  not   recognize  che 

Lincoln     Memoria 1,      who     have     never     been     to     even     one     of  the 

Smithsonian  Institution's  13  museums.     For  these  children,   there  is, 

only    Washington  ,    the    blocks    iamed ie t e ly    around    their    bouae  and 

between    their    house    and    the    n  jarby    elementary    school.      Yet,  our 


page  5-14 


155 


152 


Washington  "have  not."  in  lucky  by  compariaon  becau.a  the  alumf<  in 
chi  DicioD'i  capital  do  not  look  like  a  luma  .  They  do  not  clou  in 
on  you  like  the  towering  apartments  of  larger  citia..  They  ocvur 
nainly  in  two-.tory  row  bourn,  most  with  ■  patch  of  dirt  or  gran 
out  front  .  they  do  not  match  the  blaak  horror  of  lift  ions  of 
Brooklyn   or  Bedford  Stuyveeent  . 

But  the  have  not  children,  wherever  they  live,  face  a  danger 
today  that  ii  potentially  more  damaging  than  anything  -they  have 
faced  in  the  pait.  Aa  the  computer  revolution  apreada,  and  aa 
information  takei  on  wore  economic  value,  the.,  children  could 
become  more  and  more  cut  off  from  m.instrs.n  America.  And  th. 
'comput.r,  tb.  v.ry  tool  tivac  could  do  ao  mucU  to  alleviate 
dienerity,  may  aico.1  a  v.ry  powerful  inatrumant  in  increaaing 
disparity.  For,  aa  documented  in  tb.  .cudy  conducted  for  tb. 
Department  of  H.a itb ,  ■  Sducat ion  and  Welfare  by  Lar.on ,  Tbfctfaa  and 
Walliug.  tb.  computer  will  prob.bly  find  ita  way  into  tb.  home  and 
office  before  it  ie>  widely  ua.d  in  acbOola.  Tet,  it  ia  th.  school, 
not  the  office  or  home,  which  preeervce  and  fo.fia.tfi  commitment  to 
educational  equality. 

If  public  achool.  c*nnot  afford  computer.,  the  parenta  who- 
want  them  for  th.ir  children  may  aeek  a  1 1  etrna  t  ive  n  to  public 
education  that  will  onc«  again  remove  from  th«  public  achool.  the 
ve^y  parent,  who  are  the  atrongeat  proponent,  of  quality  education. 
TUe,  the  computer  cuuld  be  the  inatrunent  that  baatena  the 
..tablKhment  of  vhat  ia  called  in  current  W^hington  jargon  the 
•permanent  undercla..."  -■■  no  one  baa  come  up  with  .  viable 
.u^t.vou   or    even   a    liat   ct   partial  alternative..     Public  computer 
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ceo  ten,   ■  t  ri  t  eg  ic  ■  1  ly   Iocs  tad,   could  be   one   part   of  the   id  ever. 

the  borne  may  ,  after  ill,  be  the  beat  in  forma  1  learning 
environment .  A  century  ago  the  one-room  icboolbouie  incorporated 
many  of  the  belt  aapecti  of  the  bone;  peer  teaching  by  children  of 
one  another;  mixed  age  groupi;  liblingi  learning  together.  The 
home  etill  retains  theae  features.  It  alio  offers  uninterrupted 
blocks  of  time--louger  tban  the  five  minutes  per  student  per  week 
school  time.  And,  it  offers  parent  and  child  a  chance  to  leaJn 
together. 

Two  centuriea  ago,  children  learned  at  hone  how  to  carry  out 
adults'  work  by  playing  with  toya  that  were  miniature  toola.  In 
fact,  the  word  toy  ia  derived  from  the  word  tool.  As  the  work 
ahifted  from  faro  to  factory,  the  hone  waa  replaced  by  achoola  aa 
the  primary  learning  center.  Parenta  ceaaad  to  be  teachera  aa 
oo there  and  fathera  moved  into  officea  and  aa  grandparent  a  were 
moved  into  nura  ing  homes .  However ,  the  e  lectron ic  cot  tag e  and 
office  io  the  home  may  again  make  the  home  the  primary  center  for 
education  especially  aa  the  better  educational  aoftware  ia  written 
for  cheap  computera  or  aa  cheap  computera  become  more  powerful. 

There  are  aeveral  advantagca  to  the  home  aa  an  informal 
education  center.  It  providca  a  new  form  of  evaluation:  Atari 
heavily  promoted  KT  aoftware  based  on  the  popularity  of  the  movie 
"ET"  and  failed.  Word  apread  quickly  from  child  to  child  that  the 
game  was  no-fun.  Apparently,  there  ia  an  evaluation  network  among 
kids  who  use  software  at  home  "that  can  counter  the  effects  of 
advertising . 

The     home     allows     easiest    access — you    can    use     the  computer 


page  5-16 


157 


154 


whcmver  you  want,  driind  in  pajamas,  ■  bovl  of  popcorn  naarby'f 
and  continue  unti.  your  cycle  of  intereat  ia  exhauated.  The  uatf  of 
c  ompu  i  er  a  at  hone  may  not  restore  the  role  of  the  home  a  a  the 
primary  education  center,  but  it  addi  a  dimension  to  learning  that 
may  be  effective  competition  for  the  increasing  amounta  of  time 
which  youth  have  spent  over  the  psst  decade  watching  televiaion  and 
hanging   out    in   shopping  centers. 

In  aummary,  there  ia  increasing  uae  of  computers  in  informal 
learning  aituations,  both  public  apaces  and  the  home.  Some  aspects 
of  an  in  forma  1  c  ant  er  enhance  the  likelihood'  that  learn  ing  will 
take  placa.  The  questions  sre  whether  there  will  be  powerful 
anough  machines  and  worthwhile  aoftware,  whether  homea  «t  the  low 
end  of  the  economic  scale  will  get  conputera,  and  vhether  puhlic 
cantera  can  meat  the  challenge  of  preaentiuj  up-to-date  aquipmunt, 
educationally  worthwhile  aoftware,  and  addreaa  quaationa  of  ethica 
and  access.  1£  uomputera  proliferate  to  all  homea,  ii  there  i« 
good  aoftware,  and  jj.  public  centera  fulfill  their  potential,  then 
ve  indeed  have  two  placea  outside  of  school  where  we  could  turn  to 
meet  educational  challenges  auch  aa  the  need  for  improved  math  and 
•  science  education.  However,  thoae  are  big  "ifs",  and  the  verdict 
may  not   he   in  until   the   end   of  the  decade,    if  then. 
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VI.     PROMISING  FUTURE  DIRECTIONS 


(prepared  by  Joseph  Lipsoo,  VICAT  Sytama,  Inc.) 


The  purpose  of  Chit  piper  it  to  identify  (1)  promising 
directions  for  the  development  of  educational  technology,  end 
(2)  vbo  should  be  celled  on  to  carry  out  the  needed  reaearch 
and  dcve  lopment . 

Educational  technology  includea  all  the  techniques  for 
promoting  learning,  not  aimply  the  hardware  and  courseware  of 
computera  and  ocher. media.  The  point  of  thia  comment  ia  that, 
eapecially  with  the  new  information  technologies,  there  ie  much 
that  we  do  not  know .  We  do  not  know ,  for  examp  le ,  vha  t  the 
long -earn  effecta  of  uaing  computera  will  he  on  Che 
pevcholog ical  development  of  children.  Ve  do  not  know  Che  heat 
c  omb ina t  ion  of  human  converaat  ion  end  ritual,  compu ce  r  work , 
and  lahora tory  aetivitiea  to  propoae.  Curriculum  deciaiona 
(what  ahould  be  caught  and  when  it  should  he  caughc-*'whac 
knowledge  ia  moat  worth  having)  ere  a  major  determinant  of  the 
quality  of  results.  But  we  do  not  yet  know  how  che  curriculum 
ehould  he  modified  to  teach  new  knowledge  end  skills  that  can 
-be  economics  1  ly   taught  by  using   the  new  t ec hn o log ie e .  " 

School  organization  will  influence  whether  equipment  euch 
ss  computere  will  fell  into  disuse  or  be  used  (properly  or 
improperly).  But  we  do  not  know  bow  the  organizational 
atruccure  of  the  acbool  ahould  be  redesigned  to  help  people  to 
be  productive  with  the  new  C  cc  bno  1  og  ie  a .  The  aocial  and 
payebolog ica  1  c ha r ac t e r ia t ic a  of  teacbera  and  atudenta  will 
determine   wh ether    they    find    the    learn  ing    a  itua  t  ion    a a t  iaf y  ing 
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or        alienst  ing  .  Certification         regulst  ioni         and  the 

charsctar iat ics  of  education  •  d«pirtoenti  will  influence  the 
kind  of  talent  that  ia  recruited  to  teaching  and  thoae  who 
successfully  enter  the  teaching  profession.  Pay,  promotion, 
and  working  conditiona  will  influence  who  ataya  in  teaching  and 
whether  they  will  auatain  a  commitment  to  aervice  and 
excellence.  The  design  of  school  buildinga  and  the  relation  of 
the  achool  to  the  community  helpa  to  determine  whether  the 
ichool  ia  looked  upon  aa  au  attractive  and  desirable  place  or 
aa  a  jail.  In  sum,  the  achool  i*  almoat  aa  complex  aa  aociety. 
Ve  ahou  Id  not  expect  that  educationa 1  techno  logy  will 
compensate  for  all  the  failinga  of  aociety  and  achoola.  If  we 
understand  aociety  and  schools  better,  vc  can  use  the 
technology  to  further  our  Tieiona  even  aa  the  technology 
changes  ui  and  thereby  changes  our  viaions. 

Direct  ions  ( independent  vereue  interrelated) .  Some  atepa 
can  be  taken  that  do  not  atrongly  depend  on  other  parta  of  the 
ffyatem.  For  example,  a  program  for  home  conputera  can  be  uaed 
by  a  student  at  home  regardless  of  the  conditions  in  his/her 
school.  Note,  however,  that  auch  development  a  may  place 
additional  attains  on  the  achools  by  increasing  student 
variability  and  by  creating  "have"  and  "hsve  no,t"  classes  of 
students.  Other  directions  for  development  are  Bo  woven  into 
the  system  that,  unleaa  a  r e a t rue tu r ing  of  the  entire  ayatem  ia 
undertaken,  it  is  unlikely  that  separate,  unrelsted 
modifications   will   do   much  good. 

Emotion.       There     is     considerable     evidence     that  emotion 
(affect,      aesthetic      preference)      i«      »n      essential      part  of 
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learning*  New  materials  ihould  bo  developed  that  an 
emotionally  and  a  a i th e t i c 1 1  a  1  y  satisfying  without  trying  Co 
compete    with     the    emotional    " fix"    of    compu  t  er    g  ane  a    and  TV 

game  s  .„ 

Ma  s  %  Madia.  The  matt  media  (TV,  newspaper!,  popular  ,dui ic) 
have  been  ihown  to  be  a  powerful  influence  on  people'a 
priorities.  We  are  all  faced  with  messages  thst  compete  for 
our  attention,  and  what  we  pay  attention  to  partially 
determines  how  resources  are  allocated.  Therefore)  a 
continuing  high  priority  for  development  should  be  mass  media 
programs  such  as  Cosmos.  Further,  programa  that  examine  the 
crisis  in  science  education  ahould  be  pursued.  I  attribute 
much  of  the  surge  of  interest  in  science  education  over  the 
past  years  to  efforts  in  the  maaa  media  by  such  people  aa  Dr. 
Izaak  Wirsrup,  Dr.  James  Rutherford,  Dr.  Bill  Aldridge,  Dr. 
Carl  Sagan,  and  many  others  whom  I  have  seen  interviewed  on  TV 
and  quoted   in  news  articles. 

Incent  ives  .  Our  society  works  veil  on  the  basis  of 
monetary  and  prestige  incentives.  Thought  should  be  given  to 
economic  c.*nd  status  incentives  to  encourage  individuals  to 
create    significant    amounts    of    instructional    materials    for  the 


new  educational  technologies  and  for  commercial  firms  to  msrket 
them.  There  should  be  incentives  for  computer  firms  to  make 
donations   of   equipment  and   expert ise   to  schools. 

Developcent  Centers.  The  Downey  BilKH.R.  1134)  has  been 
introduced  in  Congress  for  each  of  the  last  four  years  in  an 
attempt  to  support  the  systematic  development  of  new  materials 
and     to     provide     the     support     which     educators     need     in  this 
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relatively  nev  field.  Tbsse  efforts  have  failed  because  of  (he 
iacW  of  leadership  in  this  country  and  because  the  public  had 
not  focussed  its  concern.  It  ii  time  to  support  this  concept  to 
see  if  we  can  Dike  further  progress  in  the  current  climate. 
Calif orn  ia  end  Minnsiots  (and  per  bap ■  other  states)  hive 
invested  in  sciencs  education  development  centers.  A  serious 
national  effort   is  needed. 

Devlopmgpt  Fundi.  The  Information  Tax.  Education  is  a 
bootstrap  operation.  Aa  the  world  becomes  more  t ec hno 1 og i c s 1 1 y 
advanced  we  will  need  to  devote  a  greater  and  greater  fraction 
of  our  resources  to  excellence  in  education.  We  have  a  measure 
of  the  activity  and  complexity  of  the  new  information  society. 
It  can  he  measured  in  terms  of  the  number  of  hits  that  are 
encoded  on  various  media  (floppy  discs,  hard  discs,  1AM,  PROM) 
and  the  number  of  hits  that  flow  over  our  communication 
systems.  I  propoae  chat  a  tax  for  the  development  of 
educational  technology  materials  he  paased  that  takea  a  tiny 
fraction  of  the  value  of  each  hit.  The  money  %  ^  fund 
curriculum  development  centers  such  ae  the  ones  propoiaa  jy  the 
Downey  Bill  and  research  into  how  people  learn  science  and 
ma  theme  tics. 

I  would  now  lUe  to  discuss  epecific  directions  for 
development.  We  have  had  many  years  of  prototype  funding.  I 
helieve  that  for  the  we  1 1-e s t ah  1  is  bed  technology  of  the  home 
computer,  and  even  for  the  not-so-well  estahiishad  video  disc 
we  should  have  development  projects  that  will  create  coherent 
materials  for  courses  that  will  (a)  span  the  entire  public 
school  years,   and  (h)  have   the  property  that  they  can  he  shaped 
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by  the  individual  achonl  and  tha  individual  teacher.  Thar*  ia 
nna  warning,  Since  it  will  Cafc«  fiva  ytara  from  authorisation 
to  availability  of  any  courii,  development  ahould  ba  aimed  at 
the  properties  of  popular  computers  of  five  years  fron  now,  not 
c  ho »  e   of   today  • 

Intelligent  Prill  and  Practice.  Many  people  apeak  with  a 
aneer  of  "Drill  and  Practice."  I  believe  thia  ia  an  error.  As 
long  aa  ve  provide  drill  and  practice  in  skills  worth  having 
(inateed  of  akilla  being  rendered  obsolete  by  the  computer)! 
there  ia  no  ain  in  developing  atudent  competence  on  computers 
through  drill  and  practice.  However,  we  ahould  use  the 
enhanced  power  becoming  available  to  have  intereating  end 
intelligent  drill  and  practice. 

As  one  example,  Xerox  Research  developed  an  arithmetic 
drill  program  that  created  a  car  driving  along  a  path.  For 
every  arithmetic  problem  there  waa  a  re c tang u  lar  hole  in  the 
path.  The  size  of  the  hole  was  exactly  in  proportion  to  the 
solution  to  the  problem;  the  answer  the  student  gives  filla  up 
the  hole  in  proportion  to  the  answer  given.  If  the  student's 
answer  is  too  small,  the  car  falls  into  the  hole.  If  the 
student's  answer  is  too  great,  the  car  slams  tinto  the  barrier 
created  by  the  graphic  representation  of  the  answer.  The 
program  is  intelligent  in  the  sense  that  the  program  keeps 
track  of  the  percentage  of  correct  answers.  As  the  atudent 
improves,  the  car  begins  to  go  faster  and  faster  so  that  the 
student  has  Less  time  to  compute  the  answers.  Further,  the 
program  can  adjust  the  difficulty  and  type  of  problems  to  kep 
the     student     most     actively     involved.      Intelligent     drill  and 
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practice  in  rinding,  math,  *nd  icUnoa  conotpu  car  go  *  long 
vi y  to  f  riiUg  tin*  in  the  c  la »i  room  for  diasuee  ion , 
aipUnUon,  and  appliad  probUm  lolving. 

Proc  adura |  gk  i  1 1  n.  8  i nil  In  ion. i..  Computera  sta  logical 
iIbv  icdi  .  A  i  i  result  ,  they  cm  I  imu  lata  *nd  monitor,  los  ic«  1 
operation*  (procedure!).  Until  recently,  it  va  a  not  aaay  or 
economical  to  teach  procedure*  except  in  arithmetic  and 
Engliab.     At    laait    theaa   could  he  attempted   hecauie    of    the  low 

coat    of    printed    eynholi.      Any    proceduree    requiring    d  iagr ana  , 

D 

picturei,  or  complex  arraye  of  data  became  extremely  difficult 
for  moat  caachara  and  atud en ta-- partly  becauea  of  the  coet  of 
viaual  and  laboratory  eiatariala.  For  example,  moat  people  da 
not  have  the  chance  to  fly  an  a irp 1 an a  be c au ae  of  the  coet  of 
the  equipment.  However,  computere  allov  ua  to  e imu lata 
airplane  fly  ins  ao  effect  ively  and  at  auch  low  coat  that  pilot 
training  ia  increasingly  dependent  on  compu ter-e imu lated 
flying.  The  aame  thing  could  he  true  in  many  areaa  of  acience. 
In  fact,  the  Huntington  Computer  Project  (an  'old1  project  in 
theae  faat  moving  t  imca )  demon  a  t rated  the  power  of  the  c  ompu te  r 
as  a  aimulator  of  acientific  event,  and  acience  ceachera  arc' 
naturally  drawn  to  uaing  computera  for  thia  purpose.  It  is 
obligatory  to  point  out  that  a  aimulation  is  not  the  aame  aa 
the  real  thing.  However ,  p rac t ic e  with  a  simulation  can  free 
the  student  to  gain  much  mo  re  £  roe  "real"  field  studies  and 
laboratory  experiments. 

Materials    for  Libraries  and   Science  and  Technology 
Huieups-«the  generic  video  disc.      Much   of    acience,  technology, 
and   even  math    learning  depends   upon  photographicslly  reslistic 
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pictures.      Uoderuiadiog    of    proceisti    sod    concepts    is  greatly 

enhanced    by    pictured    examples     that     define     the    concepts  and 

provide    mental    images    (runnable   models)-   of    processes    such  as 

the     rainfall     cycle.       In     addition,     chere     is     evidence  cbac 

learning     is     facilitated    by    cbe    chance     co    observe    models  of 

skilled  performance  of   scientific  accivicy.     In   some   cases,  cbe' 

computer    alone    cannoc    simulate    a    process    without    cbe    kind  of 

images     cbac     a     video     disc     can     provide.       Concepts,  abstract 

constructs,     processes,    simulations    requiring    detailed  images, 

and   skilled   per forma nc  e-- learn ing   of  all   of   these   can   be  aided 

by    a    rich    supply    of    images    under    computer    control,    i.e.,  the 

intelligent   or  computer-controlled   video  disc. 
» 

However,  at  the  present  time,  the  equipment  for  a 
computer-controlledvideo  disc  station  is  too  expensive  for  the 
classroom.  Thia  suggests  a  role  for  libraries  and  museums. 
Tbeir  r  large  f low- through  of  people  allows  the  community  to 
share  their  resources  to  make  knowledge  available  that  no 
individual  can'  afford.  Thus,  every  library  and  museum  should 
have  at    least  one  well-maintained  c omp ut e r / v ide o  d is c  station. 

Tiie  next  step  would  be  for  libraries  and  museums  to  form  a 
consortium  to  commission  educational  video  discs  and 
computer-programs.  If  .this  organizational  feat  could"  be 
accomplishd,  we  would  have  a  demand  base  to  get  the  educational 
video  di'sc  market   off   the  ground.  » 

Of  particular  appeal  to  science  teachers  is  the  generic 
video  disc.  A  generic  video  disc  is  a  collection  of  valuable 
images  on  i  .video  disc.  For  example,  watcb  a  biology  teacher's 
eyes    light   up   if   you  ask    if   she/he  would    like  have  100,000 
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biology  pictures  (including  motion  sequences)  from  which  she/he 
could  select  for  eech  cless  with  the  sid  of  s  friendly  computer 
prog  rem.  In  slaost  every  subject  teught,  e  collection  of 
imager,  under  computer  conrol  would  be  s  great  sid  to  exciting 
end  effective  tesching.  Of  course,  the  video  discs  would  be 
grestly.  enhsnced  by  s  vsriety  of  computer  programs  to 
facilitate  different  kinds  of  sctivity  end  discussion  (e.g., 
the  relet  ion  of  fertility  to  a  country 'i  demographic  profile 
and   iapact  on   social  institutions). 

Embedded  and  Adaptive  Testing.  Coaputers  can  provide  acre 
effective  ongoing  monitoring  of  atudent  performance  Chan 
periodic  pencil  and  paper  tests.  By  giving  students  a  map  of 
their  knowledge,  the  etudent  can  hecoae  involved  in  hie/her  own 
strategy  for  advancing  hie/her  frontier  of  knowledge  end  skill. 
Tbe  VIE  had  a  fairly  impressive  conference  a  few  jeara  ago  on 
t ea  t  ing •  Many  of  t he  ir  cone erne  end  recommend a t ion s  dealt  with 
the  uae  of  cooputera  to  iaprove  the  quelity  of  tests  end  to 
make  them  leaa  oneroua  to  the  atudent  end  J-t,B  burdensome  to 
the  teacher,  X  would  atrongly  recoaaend  the  development  of  e 
full  aeriea  of  coapu  t er  edeptive  teata  for  the  echool 
curriculum.  Testa  can  provide  e  cleer  etendard  for  ell 
atudenta  to  relate  to  while  peraitting  tolerencc  of  diveraity 
in  both  atyle   of   leerning  end  vhet   ia  learned. 

Proeremi  for  Teachers.  Many  teechere  feel  inedequete  to 
deal  with  the  vast  amount  of  acientific  knowledge.  X  believe 
that  they  would  welcome  excellent  computer-baaed  materials  (it 
is  hoped  with  video  discs)  *or  in-service  and  pre-eervice 
enhancement    of    teacher's   knowledge    of    science    end   math.  Thie 
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use  of  the  technology  may  be  the  doic  cost-effective  way  to 
upgrade  the  quality  of  science  education  in  our  elementary, 
middle,   and   junior  high  schools. 

Programs  for  Parents.  Many  parents  have  home  computers 
(the  number  is  likely  to  be  in  the  millions  within  a  year)  and 
are  sager  to  give  their  children  assistance  in  preparing  for 
the  information  and  knowledge-based  society.  Although  there  is 
an  equity  question,  the  development  of  home  education  programs 
should  be  aided  in  ways  that  can  also  provide  benefits  to  the 
disadvantaged  students.  For  example,  although  generally  the 
wealthy  are  the  ones  who  buy  books,  many  poor  people  have  been 
able  to  get  their  start  vitb  library  books  that  would  not  have 
been  available  bad  ve  as  a  society  not  subsidised  books  in 
various  ways  (e.g.,  mailing  rates).  This  is  a  sticky  problem, 
but  if  equitable  waya  of  mounting  a  development  program  can  he 
worked  out,  it  would  provide  large  benefits  in  enhanced 
knowledge  of  science. 

Programs  in  Technology.  We  should  develop  computer-based 
programs  that  teach:  (a)  how  things  work,  (b)  bov  machines  and 
technologies  exquisitely  exemplify  the  truth  sand  accuracy  of 
scientific  laws,  and  (c)  the  role  of  technologies  in  society. 
Who  benefits!  who  pays;  wbst  are  the  economics  of  the 
technology;  what  are  the  economic  effects  of  the  technology*, 
what  are  the  social  and  psychological  effects  of  the 
technology?  Even  when  we  do  not  know  tbe  answers,  ve  should 
raise   the  questions. 

Creativity.  Everything  should  not  be  cut  and  dried. 
Computers     can     be    wonderful     intellectual    tools     for  creative 

page  6-9 


<H  167 


164 


effort  of  all  kinds.  We  should  develop  computer  aids  for  such 
activities  as:  (l)  handling  rt»l  data  from  large  data  bases 
used  to  answer  a  student's  question;  (2)  handling  data 
generated  by  the  student;  (3)  design  of  laboratory  experiments; 
(4)   enslysis   and   solution  of   resl  problems. 

Networks  .  Education  is,  I  believe,  improved  by 
conversstion  among  interested  learners  and  between  mentors  and 
students.  We  should  develop  an  affordable  electronic  computer 
network  that  would  enable  the  educational  system  to  reach  out 
to  the  isolated  and  also  to  permit  conversation  among  dispersed 
students  who  shsre  an  unusual   interest  or  commitment. 

Summer* .  In  conclusion,  there  is  a  tremendous  amount  of 
work  to  be  done.  The  relatively  small  amount  of  empirical  data 
suggests:  (l)  that  computer  based  learning  can  be  coat 
effective  and  satisfying  to  the  learner;  U)  that  although  the 
computer  can  be  used  to  teach  old  skills  more  effectively,  the 
most  important  use  will  be  to  introduce  more  procedural 
learning  into  the  curriculum;  (3)  that  the  computer  will  not 
succeed  except  where  there  is  a  commitment  to  learning .  Th*B'/ 
commitment  cannot  be  provided  by  the  new  technologies,  but/must 
come   from  the  parents,    teachers,   and    leaders  of  our  society. 

A  Mixed  Strategy  to  Rtcrui^  Talent.  S  inc^^ta^len  t  is  ao 
important  and  so  unpredictable,  I  would  recommend  a  mixed 
strategy.  On  the  one  hand,  we  should  have  programs  and 
incentives  for  untried  and/or  economicslly  minded  people  to 
develop  their  own  programs  and  materials  in  the. hope  of  wealth 
•  through  royalties.  There  should  be  programs  of  small  seed 
grants    to    help    such    people.      In    California,    Ms.    Ann  Piestrup 
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exemplifies  the  value  of  this  approach.  The  Apple  Education 
Foundation  gave  Ann  a  snail  grant  (about  $5,000  in  equipment). 
She  used  this  to  develop  a  snail  but  interesting  program  for 
young  children  and  then  used  the  product  to  give  credibility  to 
a  proposal  to  the  HSF .  Because  she  received  an  NSF  grant,  she 
vas  able  to  expand  her  program.  Eventually  her  talent  and 
ambition  to  the  point  attracted  investment  capital,  and  she  now 
runs  a  sizeable  educational  software  firm.  The  moral  is  that 
we  need  small-scale  awards  and  recognition  for  the  beginner, 
intermediate  sward  a  for  people  who  have  shown  talent  and 
commitment,  and  large-scale  development  projecta  to  give  our 
students   the   full  benefit  of  the  new  educational  technologies. 

Educstion  of  Authors   for  the  New  Technologies.  In  a 

previoua  paper  (Lipeon  end  Fisher,  in  prats),  Dr.  Fisher  end.l 
argued  that  we  should  educate  individuals  who  ire  knowledgeable 
in  all  the  dome  in  a  of  creating  aateriala  for  educational 
Technology  systems.  At  the  present  time  the  production  process 
relies  upon  teams  of  science  experts,  teachera,  meri  i  s 
-^professionals,  programmers,  etc.  Teama  whoae  members  know 
litle  or  nothing  of  tbe  problems  snd  expertise  of  the  others 
are  expensive  and  not  very  imaginative.  Even  for  large 
products  that  require  teams,  we  believe  that  team  leaders  who 
are  the  products  of  an  education  program  at  the  doctoral  level 
would  imp  rove  the  quality  of  c  ompu  t  er-baaed  and 
computer-controlled  materiala. 


individuals  who  have  examined  the  question  of  development  of 
instructional     materials     have      recommended      establishment  of 
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centers  'Jar  v.bai.  purpos*.  I  concur  in  Chit  recommendation. 
EK,,UlQt  wori.  in  the  use  of  msdia  find  eo»put*rs  neni  to  arise 
from  a  C6i.bi.uec  ion  of  shipment  ,  leaden  hip  ,  permanent 
personnel  to  provide  continuity,  an*  teachers  and  temporary 
personnel  to  provide  "new  ideas  and  energy.  The  British  Open 
Univers  icy  is  one  model;  scientific  resesreb  centers  sre 
another.  Centers  do  not  guarantee  quality,  often  poor  centers 
are  difficult  to  phase  out.  However,  the  record  suggests  that 
we  will  do  better  by  having  centers  as  part  of  our  mixed 
strategy . 

Combination   of  Development   end   Research.  Centers  and 

other  development  organizations  should  strive  to  have  basic 
research  linked  to  ths  deve  lopmeot  procee s  .  Each  can  improve 
the  vitality  and  quality  of  the  other.  Development  generates 
new  kindt  of  evsnta  and  effects  for  the  baaic  rssearch  worker, 
and  people  who  are  knowledgeable  in  whst  ve  know  about  the 
learning  process  can  avoid  certain  classes  of  errors  in  ths 
development  process. 

FeciliatiQP  r»  f  Comme  r  c  i«  1  i  »  t  i  on  .  Most  of  what  students 
use  is  sold  to  schools  or  parents  by  some  profit-seeking 
business.  Tet  the  government  and  academic  people  often  act  as 
if  commercialization  of  materials  is  against  one  of  the  ten 
commandments.  I  would  like  to  propose  that  teachers  and 
scientist*  work  closely  with  both  traditional  and  electronic 
publishers  to  help  get  good  products  to  market.  Government 
contracts  and  grants  should  be  written  to  facilitate  the 
process  and  to  help  both  individuals  and  firma  gain 
financially.       There     are    many    ways     to    waste     the  taxpayers' 
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money  ,  but  ,  in  my  judgment,  one  of  the  worst  ways  is  Co  ask 
taxpayers  to  pay  for  development  chat  never  reaches  students. 
In  addition,  the  potential  of  making  royalties  and  a  profit 
will  bring  more  talent  and  competition.  I  believe  that  the 
danger  of  poor  products  being  foisted  on  the  schools  can  be 
better  handled  by  extensive  review  and  criticism  in  magazines 
and  journals  t.ha n  by  trying  to  make  sure  that  no  one  who  ever 
gets  government   funds   ever  makes   a  profit. 
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Vll.     GENERAL  RECOMMEND ATI ONS 

Because     of     the     variety     of     needa,     backgrounds ,  and 

sxpectationa     of     atudeots    and     parents,     improvement     of  ou 

educational   system  will  require   a  variety   of  approaches  if 

are   to   take  maximum  advantage   of   the    resourcea   available.  In 

the    apecific    recommendations    liated    below,    the  contributions 

of       governmental       agencies,        profeasional  associations, 

industry,     the     publishers,     the     educational     aupport  groups 

(e.g.,    PTAs,    school    b oa rd t , e tc . ) ,    and    the    military    are  not 

always       explicated;        however,        their       contributions  in 

intelligent      iot  grated      way  a      are      aaaumed.      The  Federal 

Government     is    aasumed    to    take    the    lead    in    proviaing  thia 

integration     and     guidance     at     the     national-    level     and  ia 

expected      to      provide      the      leaderahip,      coordination,  and 

attention  to  equity  required. 

Within    thia    broad    perspective,     the     confereea    viah  to 

offer   the    following   aet    of   recommendat iona   to   the  Commiaaion 

for   its  consideration: 

1.  Probably  the  most  critical  need  here  ia  for 
trained  teachera,  adminiatratora  ,  and  parents 
(each  in  an  appropriate  role).;  hence,  the 
Commiaa  ion  ahou Id  recommend  the  eatab  liahment  of 
training  programs  for  each  of  them  with  the 
background  they  need  to  aaaiat  atudenta  in  uaeful 
applications   of   educa t  iona 1  technology. 

Acceptance  of  this  concept  requires  the 
realization  that  the  magnitude  of  tha^  numbers  of 
people  in  these  groups  ia  io  l»rge  that  new 
approachea  to  training  auat  be 

deve loped--probably  ua  ing  the  aame  technologies 
that  will  he  uaed  by  atudenta.  The  ratio  of 
potential  trainees  to  available  trainers  u 
staggering  (there  are  about  three  million 
teachers  alone  and  only  a  few  thousand  people  who 
have  the  background  needed  to  provide  training). 
Thia    ratio   will    require   the    application    of  lose 
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of  the  line  technologies  which  we  have  considered 
for  children   Co  these  populations.  c. 

In  order  to  provide  the  support  that  is  needed,  by 
the  academic  community  (support  which  is  largely 
lacking  currently)  and  to  provide  an  environment 
within  which  applications  of  educational 
technology  may  be  explored,  the  conferees 
r  ec  ommend  t  ha  t  the  Commis  s ion  support  passage  of 
H .  R .  1134  (the  Downey  Bill),  which  proposes 
establishing  a  number  of  eenters  for  educational 
technology  nationally.  These  centers  can  serve 
as  focal  points  for  research,  development,  and 
d  is  t  em  ins  t  ion  of  information,  as  veil  as' 
gather  in g  places   for  researchers   in  the  field. 

The  Commission  should  make  a  strong  recom- 
mendation that  equal  access  to  the  new 
technologies  is  not  only  a  desirable  goal  in  a 
democracy,  but  th'at  it  is  essential  as  ve  move 
into  t he  ' Informs t ion  Age.  Means  must  be  found  to 
ensure  that  all  students  have  adequate  aceess  to 
che  best  vehicles  for  learning  which  ve  can 
I rovide  without  regard  to  ability  of  students  to 
pay*  This  is  especially  important  as  ,,the  new 
information  utilities  emerge.  Ways  must  he  found 
to  absorb  the  costa  of  accessing  these  utilities 
(as  we  have  done  with  hooka  by  establishing 
libraries—perhaps  libraries  are  an  appropriate 
vehicle  for  access  Co  che  newer  technologies  as 
Chey  have  been  for  hooks  and  films  in  che  paac) 
ao  Chac  aeeess  ia  not  based  on  ability  to  pay. 

Hew  Cechnologiea  will  require  new  school 
scruccures  (financing,  reporcing,  organizac iona 1 , 
etc.)  if  they  are  to  auceeed.  We  cannot  expect 
that  structures  designed  to  optimise  che 
"cha Ik-and-ta Ik"  mode  of  instruction  will  be 
adequate  to  support  the  learning  environmenta  of 
the  future.  Support  and  _  encouragement  must  be 
provided  for  Che  development  and  strengthening  of 
the*e  new  structures. 

Most  current  applications  of  technology  in 
education  we  re  developed  in  the  immed  ia  t  e 
post-Sputnik  era.  The  technology  of  today  is 
related  to  the  technology  of  that  period  in  only 
the  cost  remote  sense.  An  entirely  new  effort 
similar  to  that  of  the  period  from  1960  to  1970 
r  mounted/  Major   Federally-funded  projects 

§  PLA^TO;  TICCiT,  che  Huntington  Project, 
J?»  9 1  t  SOLO,  and  similar  efforta  made  imp  o  r  t  an  t 
contributions  to  our  understanding  of  the 
techno lojy    and    established    the    United    States  as 
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cbe  wor Id  leader  in  the  field ,  even  chough  only 
cbe  crudest  technology  vai  available  to  Chen. 
Wich  current  technology,  things  are  possible  tbst 
couldo'c  even  be  dreamed  of  then.  A  national 
effort  of  similar  icope  and  magnitude  ai  that  of 
cbe  post-Sputnik  era  is  essentisl  and  can  be 
expected   co  provide  iimilar  benefits  nationally. 

The  Comois  s ion  should  rec  ommend  cbac  long  itud  in a  1 
studies  be  conducted  on  cbe  impaccs  of  educe- 
c  ional  cecbnology .  Very  few  such  scudies  ever 
have  been  done.  They  are  essential  co  cbe 
estab lisbmenc  of  educational  cecbnology  in  -its 
propoer  place   in  our   educ  a c  ion a  1  sy s  cem. 

Schools  of  educ ac ion  muse  be  encouraged  *t  r^ng  ly 
to  include  significanc  components  of  educational 
technology  in  cheir  own  ina t rue t  iona  1  programs 
and  in  cheir  curricula.  There  is  a  greac  deal  of 
crucb  in  cbe  aaying  ,  "Teachers  ceacb  che  way  in 
which  they  were  taught 

The  work  of  cbe  Commission  must  go  on  long  after 
cbe  Commis  sion  icself  ia  cerminated.  Major 
curricular  reform  ie  essential  co  msec  che  oh- 
jeccives  sec  ouc  for  the  Commission.  Significanc 
changes  muse  be  made  in  the  concenc  of  curricula, 
courses,  and  mechods  if  the  potential  of 
educational  cecbnology  ia  to  be  realiaad.  The 
Commission  will  only  scracch  che  lurjice  of  chis 
facet   of  cbe  overall  problem. 

The  military  e  s  c  ab  1  i  s  bmen  t  and  induscry  he 
hrougbc  inco  cbe  process  of  exploring  ,  craining, 
and  imp lemencac ion  involved  in  hringing  ceeh- 
nology  to  our  acudencos.  Both  of  chese  groups 
benefic  from  a  good  educacional  syscem,  and  hoch' 
are  required  to  spend  large  sums  co  overcome 
deficiencies  in  ic.  They  should  be  encouraged ^ co 
invesc  some  fraccion  of  cheir  current  craining 
f und s  in  supporc  of  educacion.  One  model  of  such 
cooperacion  is  cbe'  recent  joinc  NSF-compucer 
induscry  granc  program  (of  Fiscal  1982). 

"  Alchough  we  cannoc  ancicipace  che 
opportunicies  which  will  be  mosc  significanc,  che 
door  muse  be  lefc  open  co,  e.g.,  s  program  of 
donations  of  equipmenc,  funds,  and  other  valuable 
resources  availably   co  che  privace  seccor. 

The  Commis  s ion  should  encourage  development  of 
materials  to  supporc  informal  learning  in  che 
hone,  libraries,  museums,  and  in  other  aocial 
institutions. 
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11.  Federal  and  state  graact  for  development  of 
courseware  materials  should  include  provision  for 
financial  rewards  for  individuals  and 
ins c icu c ions  .  co  encourage  creative  people  co 
carry  on  cbe  activities  which  we  need  co  cake 
advantage   of   educational  technology. 

12.  The  Commission  oust  recognize  that  there  is  a 
five-year  lag  between  development  of  educational 
materials  and  their  acceptance  in  cbe  system. 
This  lag  means  that  .plans  must  be  developed 
carefully  and  with  full  realization  that  efforts 
must  be  long  term.  It  is  essential  to  realize 
that  this  lag  is  inconsistent  with  the 
traditional  cen-year  textbook  adoption  cycle  in 
school  systems. 

It  has  been  estimated  that  the  United  Staes 
will  apend  $1  billion  per  year  on  educational 
technology  in  the  future.  If  we  were  g  iveo  that 
much  money  starting  tomorrow,  we  would  be 
unprepared   to  spend   it  wisely! 

13.  An  information  tax  (similar  to  the  Britiah 
entertainment  tax  to  support  the  BBC  TV  programa) 
be   considered  for  curriculum  development  funds. 

14.  Training  programs  are  needed  for  the  ataffs  of 
publishing  bouaea  to  prepare  them  for  their  new 
roles   in  materials  development. 

15.  Teachers  must  be  convinced  of  the  importance  of 
their   new    roles    aa    in f o rmat ion   manag er a  ,  rather 

rf  "7  J     than      the      traditional      role      as      dispenser  of 
J    /     information.    Until    teachera   recognize    and  accept 
\    (      this  change,   there  can  be  no  wideapread   impact  of 
•      technology      on      the      learning      experience*  of 
children-  " 

16.  Research  on  games  as  teducat iona  1  vebiclea  appears 
to  be  very  important,  becauae  of  their  str  ong 
motivational  appeal. 

17.  There  is  a  aerious  lack  of  understanding  of  means 
for  integrating  educational  technology  into 
existing  curricula.  This  lack  muat  be  overcome. 
Appropriate  support  structures  for  this 
integration  must  be  developed. 

18.  Although  the  Federal  role  is  unclear  in  detail, 
it  is  evident  to  the  attendees  at  the  Conference 
that  the  Federal  Government  has  a  crucial  role  co 
play  in  the  establishment  of  educational 
technology  in  our  schools.  At  least,  the  venture 
capital  needed  for  short-term  development  must 
come     from     the     Federal     Cover nment,     since  the 
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private  sector  (vith  ics  need  Co  lee  *  return  on 
inves  tmen C  in  Che  shore  range)  i*  unv  i 1 1 ing  Co 
provide  such  capical  at  the  necessary  levels. 

19.  Ve  are  build  in  g  a  social  c  ime  bomb  by  ignoring 
(or  excluding)  cbose  in  che  lover  half  of  our 
high  schools  and  chose  vho  are  disadvantaged 
socially,  economically,  or  by  reason  of 
handicaps.  This  cine  bomb  muse  be  defused  by 
incelligenc  progrsms.In  a  democracy,  ve 
au s  cexpec  c  equicy  (hence,  equal  access),  boch 
because  ic  is  jusc,  and  becauae  ic  is  a  vasce  of 
valuable  human  resources  if  equicy  does  noc  exist 
in   our   educational  system. 

20 .  An  early'  icire  on  che  programs  recommend  ed  here 
is  essential  becauae  of  che  harden  ing  of 
posiciona  vhich  occura  >inevicab  ly ,  and  bscauae  ve 
are    losing    children    to    aociecy    every    day  chac 

'.         tbere    is  inaction. 

21.  Ve  recommend  chac  Federal  subsidies  for 
publiahera  be  conaidered  aa  one  means  of 
overcoming  reluccance  co  enter  chsi  nev  field. 

22..  There  is  a  need  to  educate  che  public  about  che 
potential  of  educacional  cechnology  ao  chac  chey 
vill  aupporc  Lea  iacroduction  inco  che  schools.  A 
publicicy  campaign  should  be  mounced  co  convince 
che  public  of  chia  need.. 

23 .  There  is  a  serious  aoc  ial  imp  era  c  ive  co  bring 
handicapped  people  inco  che  mainscream  of  our 
sociecy.  Technology  has  provided  a  vide  variecy 
of  means  for  assiacing  che  handicapped  Co  lead 
f ul  ler  lives  —  che re  is  che  Kurzveil  *«*d  ing 
Machine,  vhich  enablea  che  blind  co  read,  vord 
processing  co  enable  phya ica 1 ly-hand icapp ed 
people  co  write,  compucera  vhich  asaiac  che 
paralyzed  co  ripeak  and  co  cype  on  a  keyboard,  and 
simulacions  to  permic  concepc  developmenc  in 
chose  vho  cannoc  'work  in  a  laboracory.  We,  aa  a 
nation,  must  address  these  possibilities,  .and 
provide  che  opp o rcun ic ie s  for  che  handicapped 
individual  vbich  cechnology  now  makes  possible  sc 
r easonab  le   cos  t . 

24.  A  scudy  should  be  made  of  che  value  of 
escablisbing  wMECC"-like  organ iza c ions  in  each 
State  in  t  be  Union,  vich  coordination  at  che 
Federal   leve  1 . 
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.  5  .      w-  . 
evi  I  .  ,j 


"  "  .  jd  ,  iflu»t  1  *••;>  of  lu.diog, 
av«d  rewarding  thoie  .  o  Lave  he 
"  ice  courseware  matriisls. 


Id  all  che  de ve lopmeot •  suggested  here,  ic  is 
inport^Dt  chat  one  ingredient  af  th*  design  is  Co 
aak.i    learner  **c  \tring,  as  veil  as  more  effective. 

Our  schools  a-isc  be  prepared  to  •  ».  spood  to  the 
proliferation  of  c  ooputeri  id  tbe  bone.  W  i  11 
tbese  computers  be  s  threat  Co  the  existing 
educational  system,  as  some  predict,  or  will  the 
acholic  b»  r  'ed  to  r.  •  jdv,.ntigf>  of  this  new 
d  im  en  s  iwo?  Will  the  schools  be  able  to  set  ss 
guides  for  parenca  in  cbe  acquisition  of 
conputeri,  or  will  they  sit  on  che  sidelines  ss 
salespeople  d.irtate  cbe  »q«itpmenc  and  sofevsre 
thav    pax>»n«.*.    -.-oyj  The  La   these  questions, 

and  *  n  y  s'uilar  ones  Impend  strongly  on  t  he 
ex»  *.       fQ    v*-     b     'hi  Is  .     id    educator*  are 

trained  Co  tespond  » c  ,-olic  inquiry* 
It   is   cssencial   cbac  vc   attempt    to  anticipate  che 
impscc    Af    f-he    new    k  +  c  hn  o  1  og  i  e  s  ,    ss    they  become 
•vaf'jh'*    (•  vf         ic    conduce    *         •  t  « «u  r  nig 

r  .  .t»*,.  fa   s  s    t  n  k  t  .     d  %  t 

•  :  t  no;  «»g>>.»f  >..;/, 
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APPENDIX  B:   EXAMPLES  OF  QUALITY  COORSEValE 

The  cooferets  felt  chat  tbey  bad  tbe  reap  ooiib  i  1  icy  to 
coapile  at  le&it  a  brief  list  of  examples  of  quality 
courieware  materials  to  support  cbe  discussion  in  Section  Iv. 
Tbe  list  below  is  not,  in  any  sense,  an  exhaustive  one; 
rather,  it  is  illustrative  of  tbe  kinds  of  quality,  courseware 
which  currently  are  available. 

Among   these  are: 


lm     g0PP"ter-baaea   poji        are       often        overlooked  by 
educators.   Such  tolls  include: 

s.     plotting,  of     data     is     a     simple,     but  powerful 
ezemp le    (e.g.,    the    p  lot  ting    program    by  Cactus 
Software'   which     labela     and*  colors     graphs,  in. 
addition  to  plotting  tbeo), 

b.  Word  -  processing  is  a  very  powerful  tool  for 
developing  writing  skills.  Although  writing  is 
not  within  tbe  purviiw  of  the  Commission 
directly,  it  is  an  important  tool  for  learning 
about  the  sciences.  Some  science  teachers,  for 
example',  require  their  studencs.  to  prepare  a 
w*eekly  science  newsletter,  with  exciting  results 
in  the  learning  of  science  it  .  veil*  as  in 
developing  writing   skills.       ,  >  .  • 

c.  Special-purpose  s  inula t  ion   languag el,    1  ike  TOTSIM 

.  and  DYNAMO  (both  of  which  are  '  available  '  on* 
micros) ,  wuich  permit  students  to  create  their 
own  mo dels   of  phenomemna  which  they  are  study  in g  . 

d .  Programs    for   computation   and   for   data  collection 
and    retrieval,    which    simplify    the  experimental- 
process     by     letting     tbe     student    focus     on  the 
intert>retst  ion       of       data,       rather    '  than  its 

c  o  flection -    .  v 

Spread  sheets  which  permit  tbe  exploration  of 
"what  if"  questions  in  systems  characterised  by 
sets  of  algebraic  equations.  Tbia  tool  was 
developed  originally  f or. app licat ion  in  financial 
analysis;    however,    because    it    is    structured  ai  a 
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cool  for  iolution  of  ieti  of  slgebraic 
ewqu.tioo.,  it  ia  u.eful  elao  for  the  simulation 
of  systems  represented  fay  sec.  of  difi-ence 
equations.  Such  systems  i»clu<U  popu  cion 
dpinici,   epidenics,   and  drug  -ma. 

The  heir-known  spresd-.bee.  Una  one 

of,  the    best-selling  'progrsra*  ■  '*  i    tine)  is 

ViiiCslc  by  VisiCorp. 

Siaulatioot  which  provide  iaportiat  opportuoit i«i it o 
le.rn     about     proceue.,     model.       and     >*"•->  ]£"h 

c.  n-:  -     msoipuls-ied     directly     because     of  cost, 

d.  -aplexity,  time  scale,  or  UicceiubiUty . 
t  i  used ,  however ,  limula t  ions  need  support 
»  ^bi'b  include  advice  to  the  teacher, 
mr  for  the  student,  and  background  materiel, 
f  a\  fc          The    Huntington    Computer    Project    wa.  the 


first  to  provide  complete  -upport  materials,  sad  some 
of  tbe-23  .imulstions  in  biology,  physics,  snd  socisi 
sciences    still    art   stodels    for    this   mode    of  computer 


use. 


Simulations  must  bsve  sn  sppropriste  balance 
betwaea  realism  ,  snd  abetrection.  Whenever  possible , 
they  should  include  role  playing.  "Debrief mg"  ahould 
b»  done  after  a  a  imu  la  t  ion'  tier:  lae  -is  complete 
vbeae^er  possible- 
Three  Mile  Ialand  from  Muae  Software  and  SCRAM 
fro*  atari's'  Program  Ixcbange  are  impressive  tools 
for  exploring  the  design  of  nuclear  reactors  snd 
.erTt  a*,  atrong  motivator,  for  d"?u*"oa*'  *°Ve^ 
chey   are    .et    up    to. make    .J.rw  *  *  Hu  r  •  .  «v.n 

unavoidable,    in   order  to  make   toe   play   of    the  game 
cha I  lenging . 

HiEToworld.  are  a  croa.  between  simulations  and 
tools;  in  fsct,  they  are  fanciful  -world."  with 
buiU-in  tool.,  within  which  the  le.raer  i.  givea  sn 
environment  to  explore.  snd  the  opp ^nxty 
die cover  the  rules  of  the  microworld  which  s/he  11 
exp  lor ing  . 

I  In    a   world    of    lenaori,    logic    gates,  connecting 

wire.,  and,  actuator.,  a  child  i.  able,  to  implement 
logic  circuit,  and  to  dis cover  their  implications  in 
Rocky*.    Boot.;    a    product    of    The    Learning  Company. 

'  Such  program.'  demon.tr. te  how  .cience  concepts  .can  he 
learned  at  an  early  age,  with  .esthetics  ..  well  aa 
power. 
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Discovery  learning  in  msthematvca  is  »n  exciting 
approach  to  the  developmentof  understanding  of 
mathematical  concepta  which  ia  analogous  to. 
simulation  in  the  sciences.  In  this  mode,  a  student 
"discovers"  imp  or  tine  oath east  ical  concepts  by 
exper  imen  t a  t  ion  rather  than  by  the  traditional 
didactic  methods .  Students  using  BALANCE  (produced  by 
New  Tork  Institute  of  Technology)  to  discover  the 
basic  properties  of  an  equation,  are  able  to  develop 
solution  techniques  rather  than  merely  to  apply  those 
presented    in  a  lecture. 

5.  Cane  a  are  strong  motivators  of  young  people,  k  is 
evident  from  even  a  short  visit  to  a  video  arcade  or 
a  store  which  sells  video  game s . 

Perhaps  the  best  example  of  such  games  (and  one 
of  the  best  ma  t  hena tiics  learning  materials  ever 
developed)  is  GREEK  GLOBS  by  Sharon  Dug da  le  and  her 
ccol  leagues  at  the  University  of  Illinois.  In  GREEK 
GLOBS,  the  student  must  pass  a  beam  ''rough  as  many 
globs  ss  possible — the  wore  glohs  per  be-*a,  the 
higher  the  score.  Using  this  program ,  stud en ts 
develop  the  ability  to  visualiss  the  shapes  of 
high- order  polynomials  and  their  intercepts  on  the 
independent  axis   (i.e.,   the  roots). 

Data  bases  that  provide  students  witli  easy  access  to 
large  amounts  of  inf  or  ma  tion  offer  s  totally  new 
resource  for  students  and  teachers.  A  good  example  is 
DEMOGRAPHICS,  a  program  that  contains  world  wide 
demographic  data,  and  a  set  of  graphing  and 
projection  tools.  With  this  progrsm,  a  student  can 
explore  population  trends*  study  the  effects  of  new 
policies,  and  can  follow  major  sub-groups  (such  as 
retirees). 

There  already  ire  many  special-purpose  data 
bases  aimed  at  Chemists,  medical  professionals, 
political  scientists,  and  others.  Such  data  bases  are 
likely  to  replace  the  encyclopedia  as  the  students 
information   support   system.  ■■ 

Kicrocotaputer -based  instrumentation  (MBl)  turns  the 
computer  into  a  powerful  laboratory,  instrument..^  In 
such  systems,  the  student  is  able  to  study  real-world 
systems,  recording,  analyzing,  d  is  p  lay  ing ,  and  saving 
data  from  experiments.  Well-done  MB  I  systems  (e.g., 
the  Pendulum  program  of  Bruce  Ford)  remove  most  of 
the  drudgery  which  is  a  major  part  of  most  laboratory 
investigations,  snd  allow  the  student  to  focus  on 
data  in t erpr e t a t ion--t he  principal  intellectual 
component  of  experimentation. 


page  B-3 


181 


178 


8,  Scecitl  cp«?»£Tr  lmfuieei  provide  te.cheri  .nd 
•  tudenti  with  new  dimen.ioo.  in  le.rnmg.  Ferhap.  the 
beit  tziopli  of  thi.  it  10CO.  developed  by  Seymour 
P.pert  and  hit  eollitguei,  Student!  u.iog  LOCO  ire 
able  to  develop  tn  undericmd  ing  of  mtbenitici  th.t 
go..  £.r  behyond  the  graphic!  (or  which  LOCO  il  he»t 
known  » 

9       AdveiLture  KMS£±  Spinnaker     Softvtre'.  Snooper 

Troopi,-  »od  De.dline  and  the  Zork  Senei  by  Infocom 
represent  .  new  appro. cb  to  1mh:«  vhich  it 
especially  exciting  ,  la  theie  g.ae..  the  itudent 
le.rn.  reading  and  conprehen. ion  .kill.,  tnd ,  in 
addition,  develop,  higher-level  problea-iolving  .nd 
deciiion-naking  tkilli. 

Another      .pec ia  1-purpoee      language     vhich  hte 
intertting   potential   it   CraFORTH,   which   includet    the  ' 
captbilitie.     of     no.t     genera 1-purpoee  programming 
language..  and,  in  addition,  eupporte 

three-diweneional  ggraphic.  animation,  and  eound 
generation  that  are  .p.ctacular,  tnd  .trongly 
mot  ivat  iona 1* 

Moat  of  the  program*  de.crib.d  tbove  "htve  been  r.le.ied 
within  the  pttt  two  ye. re.  They  r.pr.e.nt  the  cr.ttion  of 
learning  environment.  which  tri  new  tnd  exciting.  They 
d.mon.trat.  what  ct.ttiv.  mind,  working  without  the  coa.t rain t,, 
of  the  Pt.t  tr.  tbl.  to  accompli.*.  On  the  bt.ia  -of  o^r 
experience  with  thee,  and  other  conr.eware  material.,  we  may 
expect  that  other  new  apprcche.  to  learn  mf  will  .  emerge .  i.»d 
thtt  .tnd.nt  letrning  will  become  more  interesting,  mere 
exciting,  tnd,  mo.t  importtnt,  mor.  effective. 
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Effectiveness  of  Technology  in  Precollege  Mathematics 
And  Science  Teaching 

It  is  easy  to  recognize,  the  use  of  instructional 
technology  in  a  classroom,  but  the  term  itself  is  not  easy 
to  define.     To  some,   instructional  technology  is  the  use  of 
machines,  tools,  and  equipment  in  teaching.    To  others, 
instructional  technology  is  the  application  of  certain 
specific  technological  processes,  such  as  automation,, 
quality  control,  and  so  on.     But  most  of  those  who  have 
considered  the  matter  deeply  emphasize  the  conscious 
application  of  scientific  principles  as  the^key  defining 
feature  of '  instructional  technology.  -  According  to  Havkridge 
(197U),   for  example,  educational  technology  is  "the 
practical  art  of  using  scientific  or  other  organized 
knowledge  about  education." 

Saettler  (1968)  has  traced  the  roots  of  instructional 
technology  back  2500  years  , to  5th  century  Athens  when  the 
•Sophists  first  provided  systematic  instruction  to  groups  of 
reamers  and  when  Socrates  began  teaching  his  followers 
through  carefully  structured  dialogues.    More  critical  to 
the  development  of  modern  instructional  technology,  however 
were  contributions  made  during  the  last  century: 
Lancaster's  manuals  ot   instruction  and  organization  of 
classrooms  for  mass  instruction  under  monitors;  Montessori' 
self-motivating  material*  that  young  learners  could  use  to 
•  increase  their  p*t  v«ptual  and  motor  capacities;  Burk  and  ^ 
"  Washburn's  s«lf-instructional  bulletins  that  learners 
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Effectiveness  -  2 

mastered  individually  at  their  own  rates.  Such 
contributions  set  the  stage  for  the  explosive  development  of 
instructional  technology  that  has  occurred  in  the  last  three 
decades . 

The  event  chat  marks  the  start  of  the  modern  period  in 

instructional  technology  was  the  publication  of  B .  F . 

Skinner's  1954  article  "The  Science  of  Learning  and  the  Art 

of  Teaching."     The  article  described  a  forthcoming 

revolution  in  education: 

We  are  on  the  threshold  of  an  exciting  and  revolutionary 
period,   in  which  the  scientific  study  of  man  will  be  put 
to  work  in  man's  best  interest.    Education  must  play  its 
part.     It  must  accept  the  fact  that  a  sweeping  revision 
of  educational  practices  is  possible  and  inevitable. 

Skinner  was  not  the  first, to  call  for  an  "industrial 

revolution"  in  education,  but  he  was  the  first  prophet  of 

educational  revolution  to  reach  a  wide  and  receptive 

audience. 

Skinner's  argument  was  that  the  teaching  methods  in  use 
at  the  time  were  ineffective  2nd  that  mechanical  devices 
could  make  teaching  more  effective.     The  desiyn  of  the 
isvict-s,  Skinner  noted,  vould  have  to  be  consistent  with 
established  laws  of  learning,  namely: 

a)  the  learner  must  respond  actively  while  learning; 

b)  appropriate  learner  responses  must  be  reinforced 
immediately  and  frequently; 

c)  the  learner  must  follow  a  coherent,  controlled 
sequence  through  material;  and 
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Effectiveness  -  3 

.  d)     the  learner  must  be  in  control  of  his  or  her  learning 
rate. 

Skinner  pointed  out  in  his  1954  article  that  programmed 
machines  already  developed  by  himself  and  his  students  at 
Harvard  incorporated  these  learning  principles.  These 
machines  could  present  lessons  in  a  series  of  small,  simple 
steps  and  could  provide  learners  with  immediate 
reinforcement  after  each  successful  step. 

Skinner's  programmed  machines  at  first  seemed  destined 
to  transform  education.     Articles  on  teaching  machines  and 
programmed  instruction  appeared  in  journals  with  great 
frequency  in  the  early  1960s,  and  instructional  programs 
were  soon  available  in  every  subject  and  for  every  grade 
level.    :>ut  by  the  mid-sixties,  excitement  about  programmed 
instruction  began  to  die  down.    One  problem  was  that  the 
premises  of  programmed  instruction  did  not  always  hold  up 
veil  in  experimental  studies.     Another  was  that  results  from 
field  studies  were  not  as  dramatic  as  supporters  of 
programmed  instruction* hoped  they  would  be. 

The  hopes  for  an  instructional  revolution  that  Skinner 
aroused  did  not  die  immediately.     In  the  mid-sixties  a  new 
focus  was  found  for  the  revolution:     the  technology  of 
individualised  instruction.     In  individualized  teaching 
s  systems,  students  work  at  their  own  rates  through  carefully 
"designed  units  of  course  material  with  the  help  of  study 
guides  and  diagnostic  tests  (J.  Kulik.    1983).    This  teaching 
technology  was  originally  developed  by  Bur*  and  Washburn  in 
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Effectiveness  - 

ths  early  years  of   the  century,  but  the  method  was  almost 
forgotten  until  the   iSSOs.     At  that  time,  individualized 
systems  of   instruction  began  to  be  used  at  all  levels  of 
schools:     Keller's  Personalized  System  of  Instruction  and 
Postlethwa i te 1 5  audio-tutorial  approach  at  the  college 
level;   Individually  Prescribed  Instruction,   Project  Plan, 
Individually  Guided  Education,   and  Bloom's  Learning  For 
Mastery  at  the  lower  levels  of   instruction.     Such  systems 
continued  to  attract  attention  for  a  decade,   but   in  recent 
years  a  decline  in   interest  in  them  has  also  become  evident. 

More  recently,   talk  about  a  technological  revolution  ir 
education  has  focused  on  the  computer.     To  many,  the 
computer  seems  the  perfect  vehicle  to  deliver  instruction. 
It  can  require  the  student  to  respond  actively;   it  can 
reinforce  correct  responses  immediately;   it  can  work  at  the 
student's  rate;  and  it  can  follow  a  systematic  plan  of 
instruction.     The  computer  can  also  do  other  things  that 
good  teachers  do.     It  can  be  an  infinitely  patient  tutor,  a 
scrupulous  examiner,  an  engaging  performer,  and  a  tireless 
scheduler  of  instruction.     With  the  development  of  the 
microcomputer  in  recent  years,   talk  of  a  compute.:  revolution 
in  teaching  has  intensified. 

Will'  the  computer  succeed ,  howevtr ,  where  programmed 
instruction  and  individualized  instruction  failed?    Will  it 
be  used  widely  in  schools  throughout  the  country  and  change 
the  nature  of  teaching  and  learning?    Will  the  computer 
bring  learners  better,  more  comfortable,  and  faster 
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learning?     Will  it  reduce  drudgery  and  repetition  for 
teachers?     Will  the  computer  give  teachers  more  time  for 
meaningful  contact  with  learners? 

For  more  than  two  decades  now,  educational  evaluators 
have  been  trying  to  assess  the  effects  of  instructional 
technology.     This  report  draws  together  results  reported  in 
Che  various  evaluations  to  show  what  is  known  about  the 
effectiveness  of  instruct ional  technology .     No  review  can 
cover  all  implementat ion*  of  instructional  technology,  and 
like  others,  this  report  is  selective.     Its  coverage  is 
restricted  to  the  major  technologies  developed  during  the 
last  three  decades;  programmed  instruction,  individualized 
systems  of  instruction,  d.nd  computer-based  instruction. 
Another  focus  of  this  report  is  mathematics  and  science 
teaching  at  the  precollege  level— areas  were  educational 
needs  have  been  shown  to  be  especially  great.     College  level 
and  non-science  findings  are  included  occasionally,  however, 
to  provide  background  for  the  major  points. 

Programmed  Instruction 
Reviews  of  findings  on  the  effectiveness  of  programmed' 
instruction  can  be  classilied  into  two  basic  types:  box- 
score  reviews  and  meta-analyses.     Boxrscore  reviews  provide 
frequency  counts  of  studies  favorable  and  unfavorable  to  a 
.certain  method.     Meta-analyses  provide  statistical  syntheses 
of  accumulated  findings   (Glass,  McGaw ,  t  Smith,  1981). 
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Box-Score  Reviews 

Typical  of  the  box-score  reviews  written  in  the  first 
wave  of  excitement  about  programmed  instruction  are  those  by 
Silberman   (1962)  and  Schramm  (1964).     Silberman  reported 
results  from  15  comparisons  of  programmed  and  conventional 
instruction.     Nine  of  the  comparisons  reported  superior 
learning  from  programmed  instruction,  and  6  reported  no 
difference  in  the  results  of  the  two  teaching  methods. 
Schramm's  report  was  based  on  36  comparisions  of  programmed 
and  conventional  instruction.     Eighteen  of  the  comparisons 
reported  no  significant  difference  in  achievement  of 
programmed  and  conventionally  taught  classes,  but  17  studies 
showed  a  significant  superiority  for  the  students  that 
worked  with  programs,  and  only  1  study  showed  a  f,inal 
superiority  for  the  classroom  students.    Eight  of  the 
experimenters  reported  a  time  advantage  for  the  students 
using'  programs,  and  one  experimenter  mentioned  a  cost 
advantage. 

Box-score  reviews  from  the  fields  of  mathematics  and 
science  education  reported  results  that  were  less  favorable 
to  programmed  instruction.     Briggs  and  Angell  (1966) 
reported  that  only  2  of  14  studies  in  science  and 
mathematics  classes  found  significantly  higher  examination 
scores  for  students  taught  with  programs;  the  other  studies 
found  no  significant  differences  in  results  of  the  competing 
instructional  methods,     Zoll's  review  (1969)  reported  even 
less  favorable  results  from  the  field  of  mathematics 
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education.     Of  the  studies  he  reviewed  in  which  programmed 
instruction  was  ccmpaf-jd  en  a  traditional  method,  three 
reported  significant  learning  gains  in  mathematics  in  favor 
of  programmed  instruction,  three  reported  significant 
learning  gains  in  favor  of  the  traditional  course,  and  seven 
found  no  statistically  significant  difference. 

Box-score  reviews  of  research  on  programmed  instruction 
continued  to  appear  during  the  1970s.     Nash,  Muczyk,  and 
Vettori  (1971),  for  example,  summarized  results  from  213 
comparisons  of  programmed  and  conventional  teaching  or 
training.     Of   138  studies  using  a  criterion  of  immediate 
learning,  49  found  a  significant  difference  in  favor  of 
programs,    18  found  a  significant  difference  in  favor  of 
conventional  instruction,  and  71  found  no  significant 
difference  between  methods.     The  pattern  of  findings  was 
similar  in  studies  using  a  retention  criterion  of  learning. 
In  contrast,  however,  Nash  et  al.  reported  that  905  of  the 
studies  using  a  criterion  of  training  time  reported  a 
significant  difference  in  favor  of  programmed  instruction. 

Although  these  box-score  reviews  reported  a  variety  of 
results  from  studies  of  programmed  instruction,  some 
generalizations  are  still  possible.     First,  about  half  the 
studies  reported  no  significant  difference  in  student 
achievement  due  to  teaching  method.     No  significant 
differences  were  found  in  SIS'  of  the  studies  reviewed  by 
Nash  et  al.   M971);   in  SOS  of  the  studies  reviewed  by 
Schramm  (1964);  and  in  40X  of  the  studies  reviewed  by 
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Silbermnn  (1962).     Second,  a  majority  of  the  studies 
reporting  significant  differences  favored  programmed 
instruction     73%'  of  the  studies  with  significant 
differences  located  by  Nash,  Muczyk,  and  Vettori;  94%  of  the 
studies  wi'.h  significant  differences  located  by  Schramm;  and 
all  of  the  studies  reporting  significance  located  by 
Silberman.     A  third  point  on  which  there  was  general 
reviewer  agreement  was  that  programmed  teaching  reduces  the 
time  -spent  in  learning. 
Meta-Analvses  * 

Although  box  scores  yield  a  general  overview  of  effects 
of  programmed  instruction,  they  have  serious  limitations. 
Dichotomous  classifications  of  studies  as  favorable  or 
unfavorable  are  not  completely  reliable.     Reviewers  do  not 
always  apply  the  same  standards  in  making  such 
classifications.     Second,  although  box  scores  may  tell  how 
often  programmed  instruction  is  better  or  poorer  than 
conventional  teaching,  they  do  not  say  how  much  better  or 
poorer.     Third,  box-bcore  reviewers,  with  their  dichotomous 
classification  of  study  outcomes,  are  seldom  able  to  explain 
why  some  studies  report  substantial  effects  and  others 
report  negligible  results.    Trying  to  discern  relationships  " 
between  study  characteristics  and  outcomes  without 
parametric  statistics  is  like  trying  to  tjrasp  the  sense  of 
hundreds  of  test  scores  without  using  statistical  methods  to 
organize  the  data. 
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Hartley  (1977  )  and  J.  Kulik  and  his  colleagues  (C- 
L.  Kulik,   Shwalb,  i  Kulik,    1982;  J.  Kulik,  Cohen,   t  Ebeling, 
i960)  have  used  such  statistical  methods  to  integrate 
evaluation  findings  on  ti  Cectivenens  of  programmed 
instruction.     T.!>>*  o:.ner  meta-analysts,.  these  researchers 
located  studies        clearly  specified  and  objective 
procedures.  '  then  characterized  tie  outcomes  and 

features  oi  ;udies  in  quantitative  or  quasi- 

quantitativ  Finally,  they  used  multivariate 

techniques  fc  Ascribe  the  overall  findings  and  to  relate 
characteristice  of  studies  to  these  outcomes. 

Ac^  Viient  results.     Hartley  (  1977)  located  a  total  of 
40  sep*r**j  reports  written  between  1962  and  1974  on  the 
effect  of  programmed  instruction  in  elementary  and 
secondary  mathematics  class.    These  40  reports  described 
results  from  a  total  of  B9  comparisons  of  programmed  and 
conventional  teaching.     In  the  typical  comparison 
conventional  and  programmed  classes  differed  by  only  .11 
'standard  deviations  on  examinations.     The  performance  levels 
.of  the  programmed  and  conventional  groups  were  therefore 
virtually  indistinguishable:     at  the  50th  percentile  for  the 
conventional  group  and  the  54th  percentile  for  the 
programmed  group. 

C.-L.  Kulik  et  al.'s  meta-analysis  (1982)  covered  43 
independent  evaluations  of  programmed  instruction  in 
secondary  schools.     About  half  of  the  studies  examined 
applications  of  programmed  instruction  in  mathematics,  and 
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more  than  two-thirds  of  all  studies  covered  applications  in 
mathematics  or  the  physical  sciences.    A  few  studies 
evaluated  programmed  teaching  in  the  social  sciences,  and  3 
few  focused  on  programmed  teaching  in  the  humanities.  A 
total  of  47  of  the  4B  studies  contained  results  ,£roP) 
achievement  examinations.    The  average  effect  of  programmed 
instruction  in  these  studies  was  .to  raise  achievement  test 
results  by  .08  standard  deviations,  or  from  the  50th 
percentile  to  the  53rd  percentile. 

•        Finally,  J.  Kulik  et  al .   (1980)  located  57  studies 
comparing  effects  of  programmed  and  conventional  instruction, 
at  the  college  level.    This  meta-analysis  covered  many 
applications  of  programmed  instruction  to  mathematics 
teaching  and  also  covered  applications  of  programmes 
teaching  to  the  physical  sciences,  life  science5f  and  social 
sciences.    "Relatively  few  of  the  studies  covered  programmed 
teaching  in  the  humanities.    A  total  of  56  of  the  57  studies 
contained^ esults  from  achievement  examinations*     in  the 
typical  study,  programmed  instruction  raised  student 
examination^ scores  by  approximately  .25  standard  deviations, 
or  from  the  50th  to  the  60th  percentile. 

Study  features  and_  examination  results.    The  Studies  * 
located  for  these  meta-analyses  took  place  in  a  variety  of 
settings  and  used  a  variety  of  methodological  designs.  Each 
of  the  meta-analyses  therefore  classified  studies  according 
to  their  features.    Such  a  classification  helps  thtf  meta- 
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analyst  to  determine  how  properties  of  studies  affect  the 
principal  findings. 

One  factor  that  appears  to  affect  study  results  has 
already  been  mentioned.     The  average  effect  of  programmed 
instruction  was  to  increase  student  achievement  by 
approximately  one-quarter  standard  deviation  at  the  college 
level  and  by  one-tenth  standard  deviation  at  the  precollege 
level.     Effects  of  programmed  instruction  thus  appear  to  be 
stronger  at  the  college  level  than  at  lower  levels  of 
instruction.    Another  factor  that  has  influenced  size  of 
effect  is  the  time  when  the  study  was  performed.  Hartley 
(1977)  reported  a  correlation  of  .39  between  study  year  and 
size  of  study  effect;  J.  Kulik  et  al.  (1980)  reported  a 
correlation  of  .31;  and  C.-L.  Kulik  et  (1982)  reported  a 

correlation  of  .28.     In  each  of  the  meta-analj ses ,  later 
studies  reported  significantly  larger  effects  than  did 
earlier  studies. 

Relationships  between  size  of  effect  and  other  study 
'  features  were  smaller  and  less  consistent  from  meta-analysis 
to  meta-analysis.     Hartley  (-1977),  for  example ,  found  some 
evidence  that  evaluator  involvement  in  the  design  of, 
teaching  and  testing  materials  led  to- stronger  effects.  C- 
L.  Kulik  et  al.   (1980)  also  found  some  evidence  that  average 
effects  were  larger  in  the  social  sciences  than  in  the 
physical  sciences  and  mathematics,  although  this  finding  was 
based  on  a  relatively  small  number  of  studies  of  programmed 
instruction  in  the  social  sciences. 
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Figure  1  summarises  Che  most  dependable  findings  on 
study  features  and  their  effects  on  the  outcomes  of 
programmed  instruction^    First,  it  shows  that  larger  effects 
are  associated  with  studies  carried  out  at  the  college 
level.     Second,  it  shows  that  at  each  level  of  instruction, 
effects  are  larger  in  studies  that  were  carried  out  in  more 
recent  years. 

Other  studv  outcomes.     Only  a  few  studies  located  for 
these  meta-analyses  contained  results  on  nonintellective 
outcomes  of  programmed  instruction.    The  nonintellective 
outcomes  investigated  most  often  were  student  satisfaction 
and  student  study  time, 

C.-L.  Kulik  et  al.   (1982)  found  that  only  9  out  of  48 
studies  of  programmed  instruction  at  the  secondary  level  •. 
contained  findings  from  attitude  measures.     In  4  of  these  9 
studies,  the  programmed  class  rated  the  subject  being  taught 
more  positively  than  difi  the  conventional  class;  in  the 
other  5  studies  the  conventional  class  gave  the  higher 
ratings.    The  average  size  of  effect  was  -.14.    This  implies 
that  in  the  typical  study,  students  in  the  programmed  class 
gave  slightly  lower  ratings  to  the  subject  being  taught  'than 
did  students  in  the  conventional  class. 

Only  4 'of  the  57  college-level" studies  located  by 
J.  Kulik  St..  al.   (  1980)  contained  student  rating  data. 
Ratings  from  programmed  classes  were  higher  than 

conventional  ratings  in  2  of  the  4  studies  that  secured 

o 

ratings  of  overall  quality,  and  conventional  ratings  were 
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higher  in  the  remaining  2  cases.     On  a  5-point  scale  going 
from  1   (lowest  rating)  to  5  (highest  rating),  the  average 
rating  of  course  quality  was  3.4  1  in  the  typical  programmed 
class,  whereas  the  average  rating  was  3.49  in  the  typical 
conventional  class,  i, 

j .  Kulik  et  al«   M9B0)  also  reported  that  nine 
investigators  collected  weekly  reports  of  study  hours  from 
students  taught  by  programmed  and  conventional  methods*  Six 
of  the  investigators  found  that  programmed  materials 
resulted  in  a  time  saving,  and  thjee  reported  a  time  saving 
with  conventional  teaching.    On  the  average,  the. 
conventional  approach  required  six  hours  per  week  of  student 
time,  and  the  programmed  required  about  five  hours.  In 
general,  we  can  conclude  that  programmed  instruction  make3 
no  extra  demand  on  student  time  and  sometimes  results  in  a 
significant  time  saving  for  students. 
Conclusions 

Given  the  expectations  once  held  for  programmed 
instruction,  its  record  of  effectiveness  neems 
disappointing.     Skinner  and  his  followers  expected 
programmed  instruction  to  bring  about  a  revolution  in 
education.    They  expected  it  to.  make  learning  more  efficient 
and  joyful.     The  most  thorough  reviews  of  findings  on 
programmed  instruction  showed  that  this  method  does  not 
typically  produce  such  results, 

17  , 

The  most  positive  findings  on  programmed  instruction 
came  from  college-level  studies.    Here,  programmed 
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instruction  produced  at  least  moderate  positive  effects  on 
student  learning,   and  programmed  teaching  also  tended  to 
reduce  time  spent  in  learning.    College  results  from  recent 
studies  of  programmed  instruction  were  especially 
impressive.     It  is  possible  that  the  stronger  results  from 
recent  studies  are  attributable  to  use  of  different  research 
designs  in  recent  years,     it  seems  more  likely  to  us, 
however,  that  programmed  instruction • has  been  used  more 
discriminatingly  in  recent  years.     No  longer  viewed  as  a 
panacea,  programmed  instruction  is  now  used  where  it  can 
contribute  most.     In  addition,  the  art  or  science  of 
programming  may  have  improved  so  that  recent  studies  may 
involve  better  programs  than  the  older  studies  did. 

The  outlook  for  programmed  instruction  in  elementary 
and  secondary  school  mathematics  and  science  teaching  looks 
far  less  promising,  jhovever.    Learning  effects  were 
especially  weak  at  this  level  of  instruction  and  in  these 
content  areas.    Another  negative  point  is  the  reactions  of 
students  to  classes  taught  with  programmed  instruction. 
Programmed  instruction  does  not  produce  enthusiastic  c 
acceptance  of  course  content.    This  limits  its  application 
in  the  elementary  and  secondary  schools.     If  oul"  search,  . 
therefore,   is  for  an  instructional  technology  that  will 
contribute  to  precollege  science  and  math  education,  we  have 
to  look  beyond  programmed  texts  and  programmed  workbooks  to 
such  contemporary  offshoots  of  programmed  teaching  as 
individualized  and  computer-based  instruction. 
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Individualized  Systems  of  Instruction 
The  earliest  reviews  of  findings  on  the  effectiveness 
of  individualised  systems  of  instruction  were  box-score 
reviews  from  the  field  of  mathematics  education.  More 
recent  reviews  in  this  area  have  used  meta-analytic  M 
methodology  ana  have  covered  education  in  mathematics, 
science,  and  other  areas.    Findings  from  both  the  earlier 
and  later  reviews  are  included  here. 
Early  reviews 

Individualized  systems  of  teaching  Usually  require, 
learners  to  demonstrate  mastery  of  lower  level  skills  before 
they  move  on  to  higher  order  skills.    Mathematics  is 
therefore  considered  by  many  to  be  an  ideal  subject  for 
individualization  since  it  is  a  hierarchically  ordered  field 
in  which  concepts  generally  build  on  the  foundation  provided 
by  prior  concepts.    The  early  review's  of  the  effectiveness 
of  individualization  in  precollege  mathematics  teaching, 
howler,  did  nc:  cjive  a  positive  picture  of  the  effects  of 
individual  U.ntJion. 

School  ki376)  concluded  that  elementary  school  results 
waste  overwhelmingly  against  individualized  instruction  as 
measured  by  mathematics  achievement.    At  the  secondary 
level,  only  1  out  of  12  studies  reviewed  by  Schoen  reported 
improved  mathematics  achievement  in  individualized  classes, 
whereas  3  researchers  reported  greater  achievement  in 

traditional  classes.     No  study  at  the  secondary  level  showed 

j 

improvement  in  the  affective  areas  r^xributable  to 

Page  C-16 


199 


196 


Effectiveness  -  17 

individualization,    Schoen's  conclusions  were  almost 
entirely  negative,  < 

Over  50  studies  in  all  grade  levels  aimed  at  showing 
the  effectiveness  of  this  approach  demonstrate  no 
.  consistent  objective  evidence  that  there  will  be 
student  Improvement  of  any  sort.    The  most 'consistent 
result  is  less  mathematics  achievement  with  an 
individualizing  approach,     (p.  356) 
Hirsch's  (1976)  findings  were  similar.    Of  the  33 
studies  that  he  reviewed  in  which  individualized  instruction 
was  compared  to  group-based  teaching,  5  reported  significant 
learning  in  mathematics  in  favor  of  individualized- 
instruction;  4  reported  significant  gains  in  favor  of  group- 
based  instruction;  and  24  found  no  statistically  significant 
differences.    Nineteen  of  the  studies  reviewed  by  Hirsch 
also  included  results  .from  scales  measuring  attitude  towards 
mathematics.    Of  the  19  comparisons,  only  3  reported 
significant  differences  between  the  treatments.    In  each 
case,  individualized  instruction  was. found  to  be  superior  to 
conventional  instruction. 

Miller  (1976)  located  145  studies  dealing  with  various 
aspects  of  individualized  instruction  in  mathematics. 
Approximately  90X  of  these  studies  came  *f  com  elementary  and 
secondary  schools;  about  10*  of  the  studies  came  from 
college  classes.  .In  4BX  of  the  88  achievement  studies 
examination  performance  was  about -equal  in  individualized 
and  control  groups;  in  36x"of  the  studies  achievement  was 
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better  in  the  Individualised  group,  and  In  1 6%  of  the 
studies  it  was  worae,    Approximately  76%  at  the  33  studies 
of  student  attitudes  towards  mathematics  showed  equivalent 
attitudes  in  individualized  and  control  groups;    2U  showed 
better  attitudes  in  the  individualised  group  and  3%  showed 
poorer  attitudes  there. 

Given  the  lack  of  positive  findings  at  the  precollege 
level,  the  college-level  findings  on  individualized 
instruction  seem  almost  startling.    The  individualised 
method  studied  most  frequently  at  the  college  level  is 
Keller's  Personalized  System'of  Instruction,  or  PSI . 
Researchers  have  carried  out  a  large  number  of  outcome 
studies  comparing  results . from. PSI  classes  with  results  from 
conventional  classes,  and  both  narrative  and  box-score 
reviewers  have  concluded  that  results,,. from  these  studies  are  " 
highly  positive  (e.g.,  Block  &  Burns,   1976;  Johnson  & 
Ruskin,   1977?  J.  Kulik,   1976;  Robin,   1976).    A  typical  box- 
score  review  found,  for  example,  that  more  than  95*  ot  t^e 
studies  reported  better  achievement  results  in  PSI  classes, 
and  more  than  80%  of  the  studies  reported  sign i t icantly 
better  achievement  results  (J.  Kulik,   1976).     Box-score  and 
narrative  reviewers  also  pointed  out  that  student  ratings 
tend  to  be  favorable  in  PSI  classes,  but  some  reviewers 
cautioned  that  course  withdrawal  rates  may  be  higher  in  psi 
classes. 
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flat  a "analyses 

Quantitative  synthases  o{  evaluation  findings  on 
individualised  instruction  bring  Into  clearer  Jqgus  the 
picture  planted  in  the  box-score  reviewai    The  major  meta- 
analyses  on  individualised  instruction  were  carried  out  by 
Bangart,  KuUK,  and  KulU  (in  prasah  Hartley  (  1977)j  and 
J ,  KulU,  Kulik,  and  Cohan  (1979). 

Achievement  outcomes,    Hartley's  (1977)  meta-analysis 
on  innovative  approaches  in  mathematics  instruction  in  the 
elementary  and  secondary  school  included  51  atudiea  on 
individualized  systems,    These  51  papers  reported  results 
from  a  total  of  13,9  separate  comparisons.    Hartley  found 
that  the  average*  affect  reported  in  these  studies  was  small. 
In  the  typical  case,  use  of  an  individualized  system  of 
teaching  raised  examination  performance  by  .16  standard 
deviations.    This  effect  was  only  slightly  larger  than  the 
average  effect  'of  programmed  instruction  in  the  studies 
examined  by  Hartley. 

Bsngert  et  al.  (in'press)  located  51  separate  studies. , 
on  the  effects  of  individualized  systems  of  instruction  at 
the  secondary-school  level.    A  total  of  49  studies  reported 
results  from  achievement  tests,  and  all  but  5  of  these 
studieswere  in  the  areas  of  math  and  science.     The  average 
effect  of  individualization  in  the  49  studies  was  to. raise 
achievement  test  performance  by  .10  standard  deviations,  or 
from  the  50th  percentile  to  the  54th  percentile. 
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J,  Kulik  He  Alt's  metaanalysis  (1979)  of  research  on 
PSI  In  coileqe  classes  presented  aasriklngly  different 
pj^ure  of  the  effectiveness  o(  individualized  taashingi 
Tfif  data  for  this  metaanalysis  Game  from  78  courses,  taught 
both  conventionally  and  by  PSI,  described  in  72  different 
papers.      A  total  of  62  of  the  75  studies  reported  final 
examination  average*  in  PSI  and  conventional  classes,  In 
the  typical  study,  the  average  examination  score  in  the  PSI 
class  wis  ,5  standard  deviations  higher  than  was  the  average 
score  in  the  Conventional  class.    This  means  that  in  the 
typical  cgllege-level  study  PSI  raised  the  final  examination 
score  of  'a  -typical  student  from  the  50th  to  the  70th 
percentile*  ' 

Study  features  and  examination  results*    The  results  of 
the  three  meta-analyses--when  looked  at  together--suggest 
that  individualized  instruction  has  different  effects  at 
different  instructional  levels.    To  sumqiarize,  the  average 
effect  of  individualized  systems  was  to  raise  examination 
scores  by  about  one-eighth  standard  deviation  at  the 
elementary  and  secondary  levels  and  by  about  one-half 
standard  deviation  at  the  college  level.    The  elementary  and 
secondary  effects  are  smali;  the  college  effect  seems  large 
enough  to  be  important. 

9 

Meta-analysts  working  in  a  number  of  different  areas 
have  reported  a  significant  relationship  between  study 
source  and  effect  sizes.    Studies  located  in  dissertations 
.often  contain  weaker  findings;  studies  located  in  journal 
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data  15 pr  thU  metaanalysis  same  from  7P  sourses,. ^Aughc 
both  conventionally  And  by  PB1 »  dessribsd  in  73  different 
papers.     A  total  of  62  of  the  79  studies  reported  final 
examination  averages  In  pa  I  and  conventional  classes,  tn 
the  typical  study,  the  average  examination  score.  In  the  P8I 
class  was  .3  standard  deviations  higher  than  was  the  average 
score  in  the  conventional  claea,    This  means  that  In  the 
typical  college-level  atudy  PSI  raised  the  final  examination 
score  of  a  typical  student  from  the  50th  to .the  70th 
percentile* 

Study  features  and  examination  results*    The  results  of 
the  three  meta-analyses— when  looked  at  together—suggest 
that  Individualized  Instruction  has  different  effects  at 
different  instructional  levels*  ,  To  summarize,  the -average 
effect  of  individualized  systems  was  to  raise  examination 
scores  by  about  one-eighth  standard  deviation  at  the 
elementary  and  secondary  levels  and  by  about  one-half 
standard  deviation  at  the  college  level.     The  elementary  and 
secondary  effects  are  small?  the  college  effect-  seems  large 
enough  to  be  important, 

Meta-analysts  working  in  a  number  of  different  areas 
have  reported  a  significant  relationship  between  study 
source  and  effect "sizes.    Studies  located  in  dissertations 
often  contain  weaker  findings?  studies  located  in  journal 
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J.  Kulik  et  al.'s  meta-analysis  (1979)  of  research  0n 
PSI.  in  college. classes  presented  a  strikingly  different 
picture  of  th*  effectiveness  of  individualized  teaching,     f.  £ 
The  data  for  this  meta-analysis  came  from  75  courses,  taught 
both  conventionally  and  by  PSI ,  described  in  72  different 
papers,      A  total  of   62  of  the  75  studies  reported  final 
examination  averages   in  ?>SI  and  conventional  classes.  In 
the  typical  study,  the  average  examination  score  in  the  PSI 
class  was  ,5  standard  deviations  higher  than  was  t^e  average 
score  in  the  conventional  class.    This  means  that  in  the 
typical  college-level  study'  PSI  raised  thef*  final  examination 
score  of  a  typical  student  from  the  50th  to  the  70th 
percentile. 

Study  features  _a,nd  jexami nation  results.    The  results  of 
the  three  met*'analy5es-^when  looked  at  together— suggest 
that  individualized  instruction  has  different  effects  at 
different  instructional  levels.    To  summarize,  the  average 
effect  of  individualized  systems  was  to  raise  examination 
scores  Joy  about  one^cighth  standard  deviation  at  t)*e 
elementary  an3  secondary  levels  and  by  about  one~h£lf 
standard  deviation  at  the  college  level.     The  elementary  and 
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secondary  effects  are  small;  the  college  effect  se^ms  large 
enough  to  be  important-  • 

Meta-analysts  working  in  a  number  of  'different  areas 
have  reported  a  significant  relationship  between  study 
source  and  efJLect  sizes.     Studies  located  in  dissertations 
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articles  often  contain  stronger  findings.     Smith  (1980)  has 
reported  on  the  consistency  of  this  result  in  numerous  meta- 
analyses carried  out  at  the  University  of  Colorado.  J. 
Kulik  (1981)  has  discussed  the  consistency  of.  this  finding 
in  University  of  Michigan  meta-analyses.     In  the  typical 
meta-analysis,  according  to  KulU.   the  average  effect 
reported  in  journal  articles  is  .16  standard  deviations 
higher  than  the  average  effect  reported,  in  dissertations. 

The  difference  in  dissertation  and  journal  results  is 
particularly  striking  in  studies  of  individualized 
instruction,     Figure'  2  presents  the  result  graphically.  In 
Hartley's  meta-analysis  (1977)  of  individualized  instruction 
in  precolle^e  mathematics  education,  the  average  of  6 
effects  described  in  journal  articles  was  .59?  the  average 
of  85  dissertation  effects,  was, .1,2.    Xn  Bangert  et  al.'  s 
meta-analysis  (1983)  of  individualized  secondary-school 
teaching,  the  average  of  10  effects  described  in  journal 
articles  we*  .29;  the  average  of  36  dissertation  effects  was 
.06.     In  J.  KulU  et  al.'s  meta-analysis   (  1979)  of  PS1  in 
college  teaching,  the  average  of  46  effects  described  in 
journal  articles  was.  .57;  the  average  of  3  dissertation 
effects  was  .15-    If  precollege  and  college  studies  of 
individualized  instruction  had  been  found  in  the  same 
sources,  conclusions  about  effectiveness  might  be  more 
similar  for  different  instructional  levels. 

Other  findings  on  study  features  are  less  strong  and 
.  less  consistent  from  meta-analysis  to  meta-analysis. 
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Figure  2.    Effects  of  individualized  instruction  on  achievetaenc 
examinations,  as  reported  in  studies  located  in  journals  aflg 
dissertations.     (Mote :    Study  01  is  Hartley's  meta-analysi*  (1977) 
of  results  from  elementary  and  secondary  schools.;  Study  02  is 
Bangert,  Kulik,  and  Kulik's  meta-analysis  (in  press)  of  findings 
from  grades  6  through  12;  Study  03  is  J.  Kulik,  Kulik,  and  Cohen's 
meta-analysis  (1979)  on  college-level  findings. 
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Hartley  (1977)  found  that  studies  using  new,  evaluator- 
designed  teaching  and  testing  materials  showed  stronger 
results  than  did  studies  using  field-tested  commercial 
materials.    Evaluator  involvement  in  instruction  thus  seemed 
to  influence  evaluation  results.    J.  Ku^ik  et  al.  (1979). 
reported  that  *SI  effects  were  stronger  when  different 
teachers  were  in  charge  of  PSI  anr?  control  classes  and 
weaker  when  the  same  teacher  taught  both  experimental  and 
control  sections  of  a  course.    Kulik  and  his  colleagues  also 
found  this  relationship  in  other  meta-analyses  of  college- 
level  findings.'  A  similar  effect  has  not  been  established 
in  meta-analyses  of  precolltgc  findings- 

Other  outcomes.     Bangert  tt  al . ' s  meta-analysis  (in 
press)  also  examined  nonintellective  outcomes  of 
individualization  in  secondary  school  classes.    In  general, 
these  nonintellective  effects  were  small.    Fourteen  studies/ 
for  example,  contained  results  on  student  attitudes  towird 
the  subject  matter  being  taught.    The  average  <><!*ect  of 
individualization  in  the  14  studies  was  to  attitude 
ratings  by  only  .14  standard  deyiations. 

As  one  JLight  expect,  results  from  individualized 
college  teaching  were  strikingly  different  from  these 
secondary  school  results.    J.  Kulik  et  al.  (1979)  reported 
that  differences  in  student  ratings  of  PSI  and  control 
classes  were  pronounced.    Students  rated  PSI  classes  as  more 
enjoyable,  more  demanding,  and  higher  in  overall  quality  and 
contribution  to  student  learning.    Kulik  and  his  associates 
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also  reported  that  PSI  and  conventional  classes  apparently 
make  equal  demands  on  student  time.    The  difference  in  time 
spent  in  PSI  and  conventional  sections  of  a  course/ seldom 
amounted  to  as  much  as  an  hour  or  two  for  a  complete 
semester* 
Conclusions 

Individualized  systems  of  instruction  have  apparently 
made  only  limited  contributions  to  precollege  math  and 
science  teaching  in  the  past.     Such  teaching  systems  have 
raised  examination  scores  and  improved  student  attitudes  by 
only  a  small  amount.    The  prospects  for  major- contributions 
from  thisl  teaching  technology  in  the  future  seem  remote. 

It  is  possible,  of  course,  that  individualized  systems 
have  not  been  expertly  evaluated.    The  vast  majority  of 
evaluations  at  the  elementary  and  secondary  level  have  been 
carried  out  as  dissertation  research.    The  discrepancy  in 
results  from  the  dissertation  studies  and  from  journal 
studies  is  considerable.    If  we  were  to  disregard  the 
dissertation  findings  and  rely,  entirely  on  journal  results 
for  our  .conclusions,  ve  would  have  tjo  conclude  that 
individualization  shows  some  promise  for  improving 
instruction  at  the  elementary  and  secondary  level. 

Some  researchers  (e.g.,  Glass  et  al.,    1961)  have 
suggested,  however,  that  dissertation  effects  are  more 
dependable  than  are  journal  effects.    They  attribute  the 
difference  in  results  from  the  two  sources  to  selective 
publication.    Experimenters  tend  to  submit  papers  with 
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signi ficant ' results  to  journals,  they  point  out,  and  editors 
tend  to  select  for  publication  those  papers  with  the 
strongest  effects.    Journal  results  therefore  reflect  more-, 
than  simple  experimental  effects.    They  also  reflect  the 
added  effects  of  multiple  selection  decisions. 

It  is  possible,  however,  that  educational  research 
carried  out  by  dissertation  writers  may  be  different  from 
the  research  carried  out  by  journal  authors.    The  producers 
of  the  two  types  of  research  are  different  in  experience, 
goals,  and  resources.    .The  two  types  of  researchers  are 
usually  working  under  different  pressures  to  complete  an 
evaluation,  and  they  are  usually  involved  to  different 
degrees  in  the  innovative  programs  they  are  evaluating. 
Journal  research— produced  by  more  experienced  workers  with 
greater  resources — may  be. the  more  reliable  research. 

The  way  we  interpret  the  difference  between  the  two  is 
important  because  it  will  determine  how  we  look  at  the 
record  of  effectiveness  of  PSI  at  the  college  level.  This 
record  has  long  been  regarded, as  unusually  strong,  and  it 
has  also  been  interpreted. as  showing  that- individualization 
is  appropriate  for  mature  learners  working  in  the 
unconstrained  environment  of  a  college  campus.    PSI f s  unique 
record  of  effectiveness  comes  from  an  evaluation  literature 
that  has  a  unique  characteristic:     it  is  almost  entirely 
lacking  in. dissertation  evaluations.    Are  the  producers  of 
PSI  evaiuations'dif ferent  in  other  respects?    Would  PSI 1  s 
record  of  effectiveness  be  less  impressive  if  this  college 
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level  teaching  innovation  had  been  evaluated  in  the  same  way 

v  ■ 

that  other  teaching  innovations  were? 

Computer-Based  Instruction 
Reviews  of  evaluations  of  C3I  have  followed  the  same 
cycle  as  reviews  of  evaluations  of  other  instructional 
technologies.     Early  reviews  provided  box-score  tallies  of 
positive  and  negative  findings;  later  reviewers  have  used  • 
sophisticated  meta-analytic  techniques  to  determine  the  size 
of  effect  in  different  computer  applications. 
Box-Score  Reviews 

Major  reviews  that  used  box-score  methods  of 
synthesizing  findings  concluded  that  C£I  is  effective  in 
raising  student  achievement,  especially  in  elementary 
schools.    Vinsonhaler  and  Bass's  review  (1972),  for  example, 
reported  on  results  from  10  independent  studies,  3  covering 
instruction  in  language  arts  and  3  covering  mathematics 
teaching.-    These  reviewers  found  a  substantial  advantage  for 
:CBI  augmentation  of  traditional  classroom  instruction. 
Generally,  children  who  received  C3I  drill  and  practice  plus 
conventional  instruction  showed  performance  gains  o4  1  to  8 
months  over  Sj^^ildren  who  received  only  conventional 
teaching. 

Edwards,  Norton,  Taylor,  Weiss,  and  Dusseldorp  (  1975) 
reviewed  studies  at  various  educational  levels  and  in 
various  subjects,  and  they  also  reached  positive  conclusions 
about  the  effectiveness .of  CBI..  Findings  were  especially 
clear  when  CBI  was  used  to  supplement  conventional  teaching. 
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Nine  studies  showed  that  normal  instruction  supplemented  by 
C3I  was  more  effective  than  was  normal  instruction  alone. 
Findings  were  less  clear  when  CBI  was  substituted,  in  whole 
or  in  part ,  for  traditional  'instruction:     nine  studies 
showed  that  the  CBI  students  achieved  more  than  non-CBI 
students,  whereas  eight  studies  found  little  or  no 
difference  and  three  studies  shewed  mixed  results.  Finally, 
all  studies  of  instructional  time,  showed  that  .it  took.,  less 
time  for  students  to  learn  through  CBI  than  through  other 

r 

methods. 

Mata-AnalvseS  N  ■ 

The  major  meta-analytic  syntheses  are  by  Sums  and 
Bozeman  (1981);  Hartley  (197W;  J.  Kulik,  Bangert,  and 
Williams  (1983);  and  J.  Kuilk.  Kullk.  and  Cohen  (1980)".  The 
meta-analysis. by  Hartley  and  the  one  by  Burns  and  Bozeman 
examined  CBI  effects  on  mathematics  achievement;  the  meta-. 
analyses  by  Kulik  and  his  colleagues  examined  effects  in  a 
wider  variety  of  areas.  ■  . 

.  x,-hi»vement  results.     Hartley  ( 1 977 ),  who  was^thej irst 
to  apj^y  meta-analysis  to  findings  on  CBI,  focused  on 
mathematics  education  in  elementary  and  secondary . schools . 
She  reported  that  the  average  effect'of  CBI «  was  to' raise 
Student  achievement  by  .41  standard  deviations',  or  from  the 
50th  percentile  to  the  66th  percentile.     Hartley  also 
reported  that  the  effects  produced  .by  computer-based 
teaching  were  not  quite  so  large  as  those  produced  by 
programs  of  peer  and  cross-age  tutoring,  but  they  were  far 
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larger  then  effects  produced  by  programmed  instruction  or 
the  use  of  individual  learning. packets. 

Burns  and  Bozeman  (1981),  like  Hartley,  used  meta- 
analysis to  integrate  findings  on  computer-assisted 
mathematics  instruction  in  elementary  and  secondary,  schools. 
In  all,  these  reviewers  located  40  studies  in  which  CBI 
drill  and  practice  or  tutorials  supplemented  traditional 
classroom  instruction.     They  found  overall  effect  sizes  of 
.45  for  computer-based  tutorial  instruction  arid  .34  for 
drill  and  practice. 

The  meta-analysis  by  J.  Kulik  et  al.     (1983)  examined 
studies  of. CBI  in  grades  6  through  12.    A  total  of  48  of  the 
51  studies  that  they  located  reported  achievement  test 
results.     Kcre  then  ,50%  of  these  studies  examined  CBI 
effects  on  mathematics  teaching;  nearly  25%  of  the  studies 
examined  CBI  effects  in  other  science  areas.     The  studies 
covered  a  variety  of  uses  of  the  computer:    drill  and 
practice,  tutorials,  management  of  instruction,  simulation 
exercises,  and  practice  in  programming  as  a  means  of 
increasing  cognitive  skills.    The  average  effect  of  CBI  in 
the  48  studies  was  to  raise  achievement  scores  by  .32 

-  standard  deviations,  or  from  the  50th  to  the  63rd 

^  .  _  ... 

percentile. 

„J.  Kulik  et  al . ' s, meta-analysis  (1980)  examined 

>f 

applications  of  CBI   in  college  classes.    A  total  of  54  of 
the^S^studies  located  for  this  meta-analysis  looked  at 
achievement  test  results.    Nearly  two-thirds  of  these 

\  Page  C-28 


210 

Effectiveness-  29 

studies  came  from  courses  in  mathematics,  science,  and 
engineering;  many  of  the  remaining  studies  came  from 
psychology  and  the  social  sciences.     The  effect  of  C3I  in  a 
typical  class  was  to  raise  student  achievement  by 
approximately  ,25  standard  deviations,  or  from  the  50th  to 
the  60th  percentile. 

Study  features  and  achievement  results.     It  is  hard  to 
find  any  study  feature  that  relates  consistently  or  strongly 
to  CBI  study  outcome.    On  the  basis  of  findings  on 
mathematics  teaching,  J.  Kulik  (1981)  has  suggested  that  CBI 
results  may  be  a  function  of  instructional  level.  Computer- 
based  teaching  appears  to  raise  examination  scores  in 
mathematics  by  approximately  .4  standard  deviations  at  the 
elementary  level,  by  .3  standard  deviations  at  the  secondary 
level,  and  by  .only  .1  standard  deviation  at  the  college 
level.     Kulik  suggested  that  at  the  lover  levels  of  * 
instruction,  learners  might  benefit  more  from  the 
stimulation  and  guidance  provided  by  a  highly  reactive 
teaching  medium.     It  is  not. yet  clear,  however,   that  this 
relationship  between  CBI  results  and  instructional  level 
holds  true  in  all  content  areas.     Until  more  evidence  is 
available, .Kulik' s  suggestion  should  be  treated  as 
tentative.  v        .  ,  ' 

Short-term  studies  of  CBI  have' sometimes  reported 
stronger  effects  than  have  long-term  studies,  although 
results  have  not  been  especially  strong  or  consistent  from 
meta-analysis  to  meta-analysis.     The  difference  in  results 
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from  long  and  short  studies  reached  borderline  significance 
in  J.  Kulik  et  al.'s  meta-analysis  (1983)'  of  secondary 
school  results;  the  superiority  of  short-term  over  long-term 
results  was  less  pronounced  and  did  not  reach  statistical 
significance  in  meta-analyses  by  Hartley  (1977)  and  J.  Kulik 
et  al.   (  1980). 

Meta-analyses  have  also  suggested  other  relationships 
between  CBI  results  and  study  features,  but  these 
relationships  have  not  yet  been  firmly  established.  Hartley 
(1977)  found. that  CBI  was  relatively  ineffective  in  the  few. 
studies  where  it  was  used  as  a  complete  replacement  for 
conventional  teaching. *  Other  meta-analysts  have  not 
calculated  effects  separately  for  studies  in  which  CBI 
substituted  completely  for  conventional  teaching,  and  so 
Hartley's  finding  still  needs  to  be  confirmed.  Finally* 
J.  Kulik  et  al.'s  meta-analysis  (1983)  on  secondary  school 
applications  of  CBI  found  somewhat  greater  effectiveness  in 
-  more  recent  implementations  of  CBI.    Other  meta-analysts 
have  not  reported  a  time  trend  in  study  outcomes ,  but  they 
also  have  not  included  so  many  recent  reports  in  their 
analyses. 

Other  study  features  seem  unrelated  to  CBI  results. 
CBI  results  from  both  journal'  articles  and  dissertations  are, 
basically  similar;  studies  from  both  sources  show  moderate 
achievement  gains  for  students  using  computers  in 
classrooms.    Evaluator  involvement  in . the  computer-based 
teaching  programs  also  appears  to  have  little  effect  on. 
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to  a  Size  of  effect  of  .78  standard  deviations.     In  the 
other  study,  students  £pent  90  minutes  on  instruction  and 
study  when  taught  with  computers  and  745  minutes  when  taught 

*  s' 

conventionally.  The  98%  savings  in  time  is  obviously  great, 
and  of  practical  importance  for  teaching. 

J.  Kulik  et  al.  (1980)  also  located  college-level  „ 
studies  that  examined  C3I  effects  on-  attitudes  and 
instructional  time.     Results  in  these  areas  were  consistent 
with  J.  KulU  <et  al.'s  results  (  1983)  at  the  secondary 
level.    The  average  effect  of  CBI  at  the  college-level  was 
to  improve  attitudes  toward  instruction  by  .24  standard 
deviations  and  to  improve  attitudes  towards  subject  matter 
by.. 18  standard  deviations.    J.  Kulik  et  al .  (1980)  also 
reported  that  in  each  of  eight  studies,  the  computer 
produced  a  substantial  savings  in  instructional  time.  In 

0 

all  of  the  cases  in  which  investigators  performed 
statistical  tests,  the  difference  in  instructional  time 
between  CBI  and  conventional  classes  was  statistically 
significant.    On 'the  average  the*' conventional  approach 
required  3.5  hours  of  instructional'  time  per  week,  and  the 
computer-based  approach  required  about  2.25  hours.    This  is 
a  substantial  and  highly  significant  difference  between 
methods.    There  appears  to  be  little  doubt  that  students  can 
be  taught  with  computers  in  less  time  than  with  conventional 
methods  of  college  teaching. 

»  i* 
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Conclusions 

Evaluative  studies  show  that  C3I  has  real  potential  as 
a  tool  in  improving  precollege  mathematics  and.  science 
teaching.     The  first  criterion  on  which  C3I  excelled  was 
student  achievement.     The  average  effect  of  CBI  on 
precollege  mathematics  and  science  instruction  was  to  raise 
student  achievement  by  .4  standard  deviations,  or  fronuthe 
50th  to  the  66th  percentile.     This  compares  favorably  to  the 
effects  produced  by  other  technologies.     Both  programmed 
instruction  and  individualized  instruction  raised  student 

Of.  ,  . 

achievement  in  precollege  mathematics  and  science  by  only  .1 
standard  deviations. 

CBI  also  showed  good,  r&sults  vhen  measured  by  the 
criterion  of  instructional  time.     Several  studies  have  shown 
that  students  can  learn-more  quickly  with  computer  . 
assistance  than  with -conventional  teaching  methods.  ^ 
Although  the  claim  of  quicker  learning  has  been  made  for  ^ 
programmed  instruction,  findings  for  programmed  instruction 
are  far  tless  dramatic  than  are  CBI  findings.     A  third 
important  effect  of  CBI. was  to  Foster  positive  attitudes 
toward  the  computer.     Students  who  learned  with  computer 
assistance  felt  more  positively  about  computers  than  did 
students  who  received  all  their  instruction  by  conventional 
means.     Use  of  the  computer  in  instruction  may  therefore 
help  prepare  students  for  the  computer^soc i,ety  in  which  they 
will  live  and  work.  .  \ 
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One  of  the  remarkable  things  about  C3I  studies  at  the 
preccllege  level  is  how  robust  their  findings  are.  CBI 
findings  were  similar  for  different  groups  of  studies 
carried  out  under  different  conditions.    The  worrisome 
complications  found  in  studies  of  programmed  and 
individualized  instruction  were  absent  from  the  CBI 
literature.    Journal  and  dissertation'  studies  of  CBI 
m  reported  similar  results.    Evaluator  involvement  in  the 
development  of  teaching  material  did  not^seem  to  be 
necessary  for  positive  results.    CBI  effect  were  acceptably 
strong'in  both  early  and  recent  studies  of  CBI. 

Ona  of  the  few  things  that  may  weaken  seriously  the 
effectiveness  of  CBI  is  its  use  as  a  complete  replacement' 
for  conventional  "teaching.  •  Not  many  studies  were  located  in 
which  CBZ  was  so  used,  but  Hartley  (1977)  managed  to  locate 
a  few  such  studies,  and  she  found  that  their  results  were 
.unimpressive.    Total  reliance  on  the  computer  as  teacher 
therefore  seems  to  be  one  thing  that  school  systems  should 
avoid.    The  effectiveness  of*  CBI  appears  to  be  enhanced,  on 
t)fa  other  hand,  by  the  use  of  up-to-date  programs  and  • 
computers:    J.  Kulik  et  al. '*  meta-analysis  (1983)  covered  a 
number  of  studies  carried'out  in  the  period  from  1976  to 
.1980,  when  programs  and  computers  had  increased  in 
sophistication,  and  results  from  these  studies  seemed  to  be. 
especially  positive. 

CSI  results  also  appeared  to  be  somewhat  stronger  at 
the  lower  level  of  instruction  than  at  the  higher  levels*. 
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That  is  perhaps  because  programs  developed  so  far  exploit 
capacities  of  the  machine  most  adapted  to  lower  level 
learning:     its  patience  in  drilling  and  tutoring  students 
and  its  capacity  to  respond' immediately  and  appropriately  to 
student  answers.     A  major  evaluation  of  CBI  whose  results 
were  published  too  recently  for  inclusion  in  the  meta- 
analytic  studies  shows  what  can  be  accomplished  by  an 
infinitely  patient  computer  in  an  elementary  school 
classroom.    The  study  was  a  4-year  project  conducted  by  the 
Educational  Testing  Service  ( ETS ) •    Evaluators  from  ETS 
teamed  up  with  the  Los  Angeles  Unified  School  District  in 
1976  to  install  computer-assisted  instruction  labs  using 
Computer  Curriculum  Corporation's  hardware  and  software  in 
four  elementary  schools.     In  each  of  the  schools  half  of  the 
first  through  sixth  graders  were  given  access, to  20  minutes^ 
of  computer-assisted  drill  and  practice  in  mathematics, 
reading,  and  language  arts;  the  other  half  of  the  students 
did  not  receive  this  computer  assistance.    At  the  end  of  the 
first  year,  the  CBI  mathematics  students  were  at  the. 64th 
percentile  compared  to  the  50th  percentile  for  the  non-CBI 
students.     At  the  end  of  the  second  year  the  CBI  students 
were  in  the  71st  percentile;  at  the  end  of  the  third  year 
they  were  in  the  76th  percentile. 

Although  these  findings  are  impressive,  they  are 
findings  of  the  past,  not  necessarily  of  the  future.  This 
is  an  important  point  to  keep  in  mind  in  the  rapidly 
changing  field  of  CBI.     Evaluations  seldom  reflect  the 
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newest  applications*  of  the  computer  in  teaching.  Meta- 
analyses lag  especially  far  behind  the  leading  edge  in 
development.     They  provide  at  best  a  .summary  of  the  major 
themes  in  reported  evaluation  findings.     With  developments 
in  computer  technology  occurring  so  swiftly,  no  one  can 
predict  with  confidence  what  the  next  year,  much  less  the 
next  decade,  will  bring  in  computer-based  teaching. 

Summary 

This  evaluative  review  of  the  effects  of  instructional 
technology  on  learners'  made  several  major  points: 

1)  The  major  instructional  technologies* developed  for 
classroom  use  in  the  past  three  decades  show  different 
degrees  of  promise  as  aids  in  precollege  mathematics  and 
science  classrooms*  ■* 

2)  Programmed  instruction  raised  student  achievement  test 
results  by  only  a  small  amount  (.1  standard  deviation),  •  r 
did  not  have  positive  atti tudinal  effects  on  students, 
and  did  not  produce  dramatic  effects  on  student  time  to 
learn.   -Recent  studies  of  programmed  instruction  and 
studies  of  its  use  in  college  teaching,  however, 
presented  a  somewhat  more  positive  picture  of  its 
results. 

3)  Individualized  systems  of  instruction  also  raised 
student  achievement  in  precollege  mathematics  and 
science  classrooms  by  about  .  1  standard  deviations  and 
had  very  small  effects  on  student  attitudes.  Like 
programmed  instruction ,  individualized  .instruction  seems 
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to  be  more  effective  at  the  college  level,  but  the 
picture  of  effectiveness  is  clouded  by  the  difference  in 
results  from  journal  articles  and  dissertations  and  by 
the  different  sources  for  college  and  precollege  studies 
of  individualised  instruction. 

C3I  shows  fat"  more  promise  than  the  other  technologies 
•as  an  aid  in  improving  precollege  mathematics  and 
science  teaching.     It  raised  student  achievement  by 
approximately  ,4  standard  deviations  in  the  typical 
study,  dramatically  affected  the  amount  of  time  needed 
for  Leaching  afid  learning,  and  significantly  altered 
Student  attitudes  toward  computers.    Recent  studies  have 
reported  stronger  effects  than  have  oldei   studies.  The 
few  available  evaluations  in  which  CBI  was  used  as  a 
complete  replacement  for  conventional  teaching  rather 
than  as  a  supplement,  however,  showed  small  effects. 
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Mr,  Goke  [presiding].  Thunk  you  very  much. 
Congressman  Volkmer. 

Mr.  Volkmkh.  Yes.  I  would  like  to  ask  Dr.  Taylor  and  Dr.  Wyatt 
if  they  agree  with  Dr,  Braun's  basic  premise  on  the  hoed  for  in- 
volvement of  teacher  education  in  computing. 

Dr.  Wyatt.  Let  me  answer,  if  I  may,  in  the  following  way. 

As  I  said  in  my  statement,  I  have  had  some  experience  in  devel- 
oping materials  of  this  sort.  And  as  I  was  thinking— I  had  conclud- 
ed about  this  statement — that  it  really  depends  on  the  individual. 
That  is,  Robert  Keaton,  one  of  the  best  teachers  at  the  Harvard 
Law  School,  developed  some  interactive  computer  exercises  that 
are  now  used  in  probably  50  law  schools.  In  fact,  other  law  teachers 
are  also  using  the  same  methodology  to  develop  these  materials.  I 
don't  think  Professor  Keaton  ever  really  learned  what  a  computer 
did. 

What  he  did  do  was  to  look  at  the  capacity  of  the  computer 
system  to  deal  with  interactive  material,  to  pose  questions  to  stu- 
dents, to  network  the  different  responses,  depending  on  the  an- 
swers of  the  student. 

On  the  other  hand,  there  are  examples — Prof.  Richard  Sidman  at 
the  Harvard  Medical  School  is  now  developing  some  mateVial  for 
teaching  neuroanatomy.  Professor  Sidman  is  not  a  computer 
expert,  either,  but  I  believe  he  is  going  further  than  Professor 
Keaton  did  in  learning  about  computers.  So  I  think  it  depends  on 
the  material,  I  think  it  depends  on  the  individual.  But  in  both 
cases  I  believe  it  requires  a  support  cast,  very  much  like  a  book  re- 
quires an  editor  or  a  television  production  requires  a  producer-di- 
rector. The  successful  efforts  that  I  know  have  a  supporting  cast 
'for  the  teacher-innovator  in  order  to  produce  this  material. 

Mr.  Volkmer.  That's  the  same  as  I  view'  it.  1 

What  about  the*  teacher  that's  going  to  be  a  math  teacher,  let's 
say  in*  a  high  school;'  do  they  need  to  have  the  utilization  of  the 
knowledge  of  what  makes  that  computer  actually  work,  or  do  they 
need  only  good  software  to  use  with  hardware? 

Dr.  Wyatt.  My- personal  opinion,  having  mathematics  training,  is 
that  it's  one  of  the  most  exciting  things  that  can  happen  to  them. 
That  is,  I  believe  it  would  stimulate  them,  their  interest,  their  curi- 
osity, because  of  the  inherent  nature  of  logic  and  almost  a  math- 
ematical context  that  a  computer  presents.  So  rather  than  say  it's 
necessary,  I  think  it's  enormously  helpful,  and  I  suspect  that  it 
might  even  be  necessary. 

Dr.  Braun.  Excuse  me  for  interrupting,  but  I  think  my  proposal 
is  being  misinterpreted.  I  did  not  mean  to  suggest  that  I  want  to 
train  teachers  about  the  innards  of  computers. 

"  Yukkie"  analogies  seem  to  be  the  fashion  of  the  day.  It  seems  to 
me  that  if  I  were  to  take  an  automobile  and  drop  it  in  the  Outback 
in  Australia  in  a  tribe  of  Aborigines,  they  wouldn't  know  what  to 
do  with  it.  If  I  told  them  what  an  automobile  is  used  for,  they 
would  figure  out  what  to  do  with  it.  They  may  not  know  there  is 
gasoline  burning  in  the  chambers  or  any  of  that  sort  of  thing,  and 
they  wouldn't  have  to.  But  they  would  need  to  know  that  £n*auto- 
mobile  is  used  to  carry  people  and  things  from  place  to  place. 

In  the  same  way,  it  seems  to  "me,  teachers  don't  necessarily  need 
to  know  how  to  program  a  computer,  nor  do  they  need  to  know 
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what  the  insidea  of  a  computer  are  like.  But  thoy  absolutely  must 
know  how  to  use  a  computor  to  increase  the  lovel  of  understanding 
of  their  students  in  mathematics,  in  language  arts,  in  science,  in 
the  social  studies,  in  shop,  and  in  every  discipline  that* students 
study  in  school. 

Dr,  Wyatt.  May  I  respond  once  more  to  that  question? 

Mr,  VoLkmkr.  Yes. 

Dr.  Wyatt.  For  quite  a  number  of  years  I  have  taught  in  execu- 
tive programs,  that  is,  teaching  people  past  the  age  of  30  about 
management  systems  that  use  computers.  For  the  first  2  years  I 
did  that,  I  did  not  teach  these  people  anything  about  computers. 
And  there  was  obviously  a  very  deep  insecurity  in  their  own  minds 
about  not  knowing  about  computers.  And  they  insisted — later  stu- 
dents insisted — that  I  put  in  a  module  that  did  1  week's  worth  of 
description  of  programing  a  computer  and  understanding  how  its 
innards  worked. 

Now,  in  1  week  one  can't  do  a  whole  lot,  but  one  of  the  things  I 
did  accomplish  in  that  was  to  give  a  lot  of  people  a  lot  of  peace  of 
mind  so  that  then  they  could  get  on  with  the  business  of  learning 
how  a  computer  is  used. 

Mr.  Volkmer.  Dr.  Taylor. 

Dr.  Taylor.  I  think  that  I  would  rather  put  the  issue  this  way, 
that  is,  I  believe  people  should  be  given  the  opportunity  tp- learn  as 
much  about  computers  as  they  can  comfortably  take.  Wfiat  I  grow 
uncomfortable  with  is  a  person  who  says  you  don't  need  to  know 
anything  about  computers  except  how  tp  use  them.  I  think  that  is 
true,  that  to  use  it  you  don't  need  to  know  anything  about  it  except 
how  to  use  it.  But  if  there  is  intellectual  growth  to  be  achieved  by 
messing  around  with  it,  and  by  learning  to  program  it  to  whatever 
extent  a  person  is  able,  then  I  think  that  should  not  be  denied  to 
somebody,  particularly  a  young  person.  , 

I  think  perhaps  you  raised  the  issue  about  algebra.  Did  you  make 
the  comment  about  algebra? 


Dr.  Taylor.  Some  interesting  research  has  been  done  at  the  Uni- 
versities of  Massachusetts  and  Yale  through  Elliott  Soloway  and 
some  of  the  people  who  have  been  looking  at  cognitive  structures 
and  programing.  And  one  of  the  things  they  seem  to  have  found 
out  is  that  a  group  of  students,  a  large  sample  of  students,  could 
-conceptualize  a  problem  better,  a  simple  algebraic  problem,  if  they 
had  studied  programing  than  those  students  who  hadn't.  I  think 
that  maybe  what  Dr.  Wyatt  was  talking  about  bears  on  that. 

One  of  the  things  that  Seymour  Papert,  who  unfortunately  is  not 
here  today,  likes  to  talk  about  is  that  mathematics  has  been  robbed 
of  its  tangibility  in  order  to  make  it  pure,  and  many  people  lose 
interest  and  lose  touch  with  it.  One  of  the  things  that  the  computer 
can  do  is  provide  a  tangibility  again  to  some  of  the  things  that  oth- 
erwise seem  to  allude  people  mathematically.  But  in  terms  of 
teacher  training,  I  think  that  I  would  argue  that  teachers  should 
be  given  as  much  training  as  we  can  afford  to.  Certainly  to  use  the 
computer  in  something  like  teaching  writing,  they  do  need  some 
kind  of  at  least  minimal  idea  of  what  a  computer's  and  how  it 
works,  apart  from  just  using  the  text  editor,  so  they  fee]  more  corn- 


Mr.  Volkmer.  Yes. 
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fortablo  with  It.  Whuthur  they'll  write  software  Ih  u  totally  differ- 
ent Ihhuo,  I  think, 

But  my  main  Ihhuo  today  waH  that  everybody  needs  aomo  tonohor 
training,  and  thoHo  people  that  aro  going  to  tench  computing  don- 
poratoly  need  a  lot  more  than  they're  getting  now,  There  aro  a  lot 
of  those  people  out  there, 

Mr,  Volkmeu,  Then  that  gets  me  hack  to  l)r,  Braun,  I  behove 
you're  the  only  one  that  has  made  a  proposal  as  to  the  cost  of  doing 
this,  the  cost  of  actually  teaching  teachers,  right?  ^ 

Dr.  Buaun.  Yes, 

Mr,  Volkmeu.  And  you  say  that— you're  talking  about  $15  billion 
if  you  do  it  one  way,  and  you  could  possibly  come  up  with  $300  or 
$400  million? 

Dr.  Buaun.  I  think  $300— well,  I  said  $800  million.  Yes;  I  think 
that  using  technology  intelligently  to  deliver  this  educational  pro- 
gram to  teachers  would  require  something  on  the  order  of  $300  mil- 
lion. 

Mr.  Volkmeu,  Could  you  give  us— you  don't  nave  to  do  it  right 
now,  but  perhaps  if  you  do  have  some  time  you  could  submit  it  in 
writing — the  methodology  on  being  able  to  do  that? 

Dr.  Buaun.  Sure. 

Mr.  Volkmeu.  I  would  be  interested  in  it. 

Dr.  Buaun.  I  would  be  glad  to  do  that. 

Mr.  Volkmeu.  Thank  you. 

Thank  you,  Mr.  Chairman. 

Mr.  Goue.  Thank  you  very  much. 

I  have  some  questions,  but  first  let  me  say  I,  too,  am  sorry  that 
Dr:  Papert  couldn't  join  us  today.  I  felt  he  could  make  a  contribu- 
tion here.  I'm  real  sorry  that  he  couldn't  come.  A  sister  subcommit- 
tee also  sought  his  testimony  some  weeks  ago  and  he  was  unavoida- 
bly detained  on  that  occasion. 

I  also  wanted  to  be  here  at  the  beginning  of  this  panel,  so  I  could 
make  some  complimentary  remarks  about  my  fellow  Tennessean, 
Dr.  Joe  \yyatt;  and  I  apologize  to  all  of  you  for  being  out  of  the  room 
at  the  beginning  of  this  panel.  Right  across  the  hall  we  have  what  is 
called  a  rnarkup  on  legislation  affecting  telephone  rates,  and  that  is 
another  top  priority  issue  for  my  constituents.  I  had  to  join  in  that 
briefly. 

Dr.  Wyatt,  help  me  to  envision  what  the  role  of  computers  in 
education  can  become.  You  and  I  have  talked  about  inter-active 
computers.  I  know  that  you've  done  a  lot  of  pioneering  work  on 
this.  Arid  I  also  know  that  we  don't  really  know  where  it  will  go. 
But  do  some  dreaming  with  me  for  a  moment,  if  you  would. 

What  kind  of  role  can  they  play?  In  a  practical  way,  what's  a 
child  going  to  school  going  to  be  able  to  look  forward  to  if  we  re- 
solve the  policy  issues  and  the  financial  issues  and  the  access  issues 
and  all  of  the  other  issues  that  these  hearings  are  supposed  to  help 
ug  get  a  grip  on?  What' are  we  really  talking  about  in  practical 
terms?  \ 

Dr.  Wyatt.  You  don't  mind  tough  questions,  do  you?  -\ 

Let  me  start  at  the  other  end  of  the  spectrum  at,  say,  the  gradu- 
ate school  level.  In  many  fields  of  science,  and  social  science,  it  is 
now  really  impossible  to  do  graduate  research  without  the  use  of 
models,  computer-based  models,  that  simulate  a  large  system  for 
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InvoHliuation,  whether  it  is  an  aerodynamic  body,  as  those  repre- 
sented in  t ho  very  earliest  days  of  computers  to  study  flight,  (light 
characteristics  of  aircraft,  to  other  kindH  of  moclolH,  aootal 

iikhIoIh  

Mr,  flwiK.  A  national  economy, 

Dr.  Wyatt,  A  national  economy,  ISeonomic  models  aro  usod  to 
touch  economics  very,  very  effectively.  If  wo  can  visualize  those 
models,  which  took  years  to  dovolop,  being  mapped  downward  in 
the  school  system,  so  that  wo  oxtract  from  thorn  tho  kinds  of  con* 
coptH,  tho  kinds  of  modclH  that  wo  wish  to  dolivor  to  high  school 
students  on. various  topics— like  wo  allow  high  school  studonta  to 
perhaps  play  sorno  of  the  games  that  exist  now  have  been  taught  at 
tho  college  level.  After  nil,  we're  pushing  and  have  pushed -calculus 
from  the  college  level  down  into  high  schools,  and  other  subjects  as 
well.  I  think  if  we  tnko  that  as  a  concept,  wo  begin  to  soe  that  we 
consider  the  student  and  the  computer  and  the  teacher  In  possibly 
different  roles, 

As  it  was  put  earlier,  perhaps  the  teacher  does  not  have  to 
become  the  sole  source  of  information.  The  teacher  can  become  an 
inspiration,  a  leader,  a  solver  of  problems,  a  deliverer  of  informa- 
tion in  a  very  provocative  way,  so  that  the  student's  knowledge 
against  various  kinds  of  models  is  tested.  I  think  that's  probably 
one  of  the  most  powerful  things  that  we  can  do  with  these  systems, 

The  Keaton  model  was  the  model  of  a  courtroom,  in  which  a  stu- 
dent played  the  role  as  a  judge,  and  the  computer  would  raise 
issues  in  the  case  that  the  student  had  read.' The  person  who  was 
being  interacted  with  by  the  computer  would  be  asked  by  the  com- 
puter system,  through  the  material  he  had  developed,  given  this 
model,  one  counsel  raises  an  objection,  "Do  you  sustain  the  objec- 
tion "  a 

Mr.  Gore.  No,  no  

Dr.  Wyatt  [continuing].  A  network  of  kind  of  interactive  model 
of  all  sorts  of  topical  areas. 

Mr.  Gore.  If  I  can  interject  just  briefly — and  I  apologize  for 
breaking  your  train  of  thought — that  interaction,  would  be  through 
a  keyboard? 

Dr.  Wyatt.  Well,  that  is  one  of  the  major  constraints  of  comput- 
ers. In  fact,  it  is  probably  the  thing,  when  we  got  down  to  it,  that 
many  people  disliked  the  most,  the  problem  of  keying  information. 

We  now  are  close  to  vocabularies  that  allow  a  person  to  speak  to 
a  computer,  very  close  to  workable  vocabularies,  so  perhaps  in  the 
near  future  one  of  the  major  manufacturers  will  announce  a  mar- 
ketable computer  that  can  be  programed  with  50  commands  or  so 
that  could  be  spoken  to  the  system. 

Touch  pads,  that  is,  a  way  to  break. the  kind  of  routinized  keying, 
that  is  good  for  some  kinds  of  information,  word  ijrogessors  and 
other  things,  not  very  convenient  at  all  for  certain  other  kinds  of 
information.  * 

Mr.  Gore.  Well,  go  ahead,  or  were  you  

Dr.  Wyatt.  Well,  I  was  just  going  to  say  that  as  the  technology 
has  developed,  the  ability  to  present  models  now  can  take  the  form 
of  graphics,  through  the  integration  of  video  discs  into  these  sys- 
tems, that  can  take  the  form  of  either  moving  pictures  or  still  pic- 
tures, all  blended  together  in  a  way  that  will  allow  the  teacher, 
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through  Ihu  computer  HjHtom,  to  place  tho  student  In  thin  Himuln- 
lion,  thifl  model  of  an  environment,  and  In  which  tho  teacher  can 
provoke  tho  Htudont  to  bo  roHponnlvo  in  a  Soorntlo  dialog,  to  tost 
knowledge  »  model,  or  to  exorcise  tho  model  with  thu  student's 
own,  mora  or  Iohh,  free  hypotheses, 

Mr,  Uouk.  Tho  dovolopmont  of  speech  recognition  circuits  sophis- 
ticated enough  to  respond  to  elementary  i\nd  high  Hchool  Htudontfl 
would  ho  n  major  breakthrough  in  interactive  computer  Instruc- 
tion, would  it  not? 

Dr,  Wyatt,  I  think  it  might,  I  think  tho  range  of  tho  vocabulary 
is  tho  subject  of  much  dobato;  that  is,  how  much  of  a  vocabulary 
would  it  take  to  bo  usoful  in  that  contoxt,  Thoro  aro  widely  differ- 
ing opinions  on  that,  * 

I  personally  believe  that  once  that  problem  is  overcome,  that  is, 
tho  fundamental  problem  of  translation — and  a  mass  of  technology 
can  be  brought  through  large-scale  Integrated  circuits  to  the  algo- 
rithms that  do  that— then  the  vocabulary  can  probably  be  expand- 
ed fairly  rapidly  to  the  point  that  it  will  become  useful, 

Mr.  Gouk.  Dr.  Taylor,  do  you  have  any  thoughts  on  this  general, 
too  general,  question  of  what  do  students  have  to  look  forward  to  in 
the  future  if  we  could  envision  what  the  role  is  likely  to  be  for  com- 
puters in  education? 

Dr.  Taylor.  Yeah.  I  think  that  we  would  see  a  change  in  the 
classroom.  As  I  said,  I  think  the  teacher  has — one  of  the  problems 
of  teacher  training  is  that  the  teacher  has  to  see  himself  or  herself 
in  a  new  role,  more  as  a  coach  and  coordinator,  and  less  as  some- 
one who  is  going  to  be  superior  to  all  the  students  in  terms  of  the 
amount  of  knowledge  he  has  or  she  has.  ^ 

The  real  underlying  idea  there  is  that  we,.have  long  since  passed 
the  idea  in  science  that  we're  going  to  know  everything  there  is  to 
know.  In  your  lifetime,  much  more  turns  up  than  people  knew  for 
centuries  before  that.  'l 

What  people  have  to  learn  now  is  how  to  navigate  through  infor- 
mation and  have  to  accept  that  what  they  learned  in  school  is 
going  to.  be  a  sort  of  subset  of  what  they  maybe  ought- to  know  in 
any  given  context  and  no  longer  a  total  set  of  information.  So  it 
might  be  this  example  or  it  might  be  that  one.  - 

What  people  have  to  do  is  formulate  a  new  way  of  intellectually 
dealing  with  reality  because  they  can't  know  it  all  any  more.  Our 
educational  systems  really  posit  the  idea  that  there's  a  certain  set 
of  things  to  learn,  and  once  you  learn  those,  you're  educated.  We 
now  know  that's  no  longer  possible.  You  can't  learn  all  the  things 
you  ought  to  learn,  and  whether  you  take  any  one  subject  or  all 
subjects,  what  you  are  really  trying  to  do  is  teach  people  how  to 
think  and  how  to  behaye  in  a  certain  way,  so  they  can  come  to 
terms  with  the  future  which  we  don't  yet  perceive. 

Mr.  Gore.  And  how  to  learn. 

Dr.  Taylor.  Yes.  That's  another  reason  why  I  think,  and  why  I 
think  Seymour  Pa^ert  always  talks  about  people  learning  how  to 
make  the  computer  do  what  they  want  in  something  like  a  pro- 
graming language,  because  in  a  way  that  gives  them  practice  with 
themselves  wrestling  with  the  whole  process  of  navigating  through 
intellectual  growth.  a 


I  think,  as  Dr,  Wyntt  said  again,  models  right  down  to  the*  ele- 
mentary school  can  ho  vorv  unoful  for  learning,  too,  Wo  can  do  oil 
I  hot  Hort  of  thing,  Hut  I  think  one  of  tho  things  wo  would  expect  to 
llnd  in  moro  cooperation  botwotm  ohildron,  the  demise  probably  of 
tho  old  idea  of  cheating,  which  Ih  really  based  on  tho  old  Idea  of 
print  technology,  whore  each  person  has  own  private  knowledge 
right  hero  on  a  piece  of  paper,  and  Instead,  you  loarn  to  work  coop- 
orativoly  to  produce  things  That's  what  you  nee  when  children  got 
ground  computers  alien,  especially  If  they're  developing  thoir  own 
stuff,  rather  than  doing  Homebody  else's  drill  and  practice,  So  tho 
concept  of  cheating,  which  was  really  based  on— (Why  do  we  worry 
about  cheating?  Because  we  really  want  to  make  sure  the  kid 
learned  that  body  of  HtulT  that  wo  said  he  had  to  learn, 

If  we're  really  more  eoncorned  with  the  child  developing  a  sonse 
of  process  and  a  sense  of  being  able  to  do  something,  then  the  idea 
of  cheating  becomes  rathor  hard  to  pin  down,  It's  not  a  matter  of  I 
copy  your  answers;  it's  can  1  do  it,  and  can  you  do  it,  It's  not  some- 
thing you  can  just  cheat  on,  whatever  we  mean  by  that,  So  I  think 
we  will  see  a  lot  of  changes  in  the  classroom. 

1  think  we  would  also  see  more  independence,  that  is,  we  might 
have  classes,  as,  indeed,  we  do  at  good  universities  now,  where 
there  is  some  lecture,  there  is  some  computer  work  in  a  lab  envi- 
ronment, there's  a  lot  of  work  back  in  the  dormitory  or  somewhere 
else  where  the  person  goes  and  works  on  whatever  he  or  she  is 
'  working  on. 

In  the  school  you  still  have  the  constraint  that  these  are  young- 
sters, and  that  you  have  to  supervise  them  is  a  basic  tenent  of 
American  education.'  with  the  school  as  a  babysitting  agency.  But 
even  with  those  tenants,  and  with  that  basic  structure,  you're  still 
going  to  have  a  change  in  the  way  the  classroom  looks  and  the  way 
things  take  place  tpere  I  think  we'll  have  more  freedom.  When 
children  are  occupied  with  something  useful,  you  don't  have  to 
watch  them  very  closely,  so  it  is  possible  for  them  to  work  on  some- 
thing on  their  own!  It's  when  you're  forcing  them  to  do  something 
that  they're  not  the  least  bit  interested  in,  that  they're  going  to  go 
off  and  cause  you  k  lot  of  trouble.  So  I  think  we'll  see  a  more  fluid 
classroo...  in  some!  cases,  and  possibly  other  structures  of  younger 
children  helping,  being  helped  by  older  children,  to  learn  this  proc- 
ess, because  the  teacher  can't  do  it  all. 

Mr.  Gore.  Dr.  Plaun. 

Dr.  Braun.  Yejlh.  Let  me  for  starters  make  it  very  personal.  I 
have  a  granddaughter  named  Katharine,  with  a  "K,"  who  is  14 
months  old.  If  wefare  at  all  intelligent  in  the  way  we  use  comput- 
ers in  education  in  the  next  5  to  10  years,  that  child  is  going  to  be 
an  intellectual  giant.  I  think  all  children  will,  compared  to  us 
adults   /  / 


Mr.  Gore.  Well,  she's  likely  to  be  in  any  event,  isn't  she?  [Laugh- 
ter.] 

Dr.  Braun.  Of  course.  How  could  I  disagree  with  that? 

My  feeling  is  that  all  children  are  going  to  be  intellectual  giants 
compared  to  any  of  us  adults,  or  most  of  us.  I  mean,  Seymour 
Papert  aside,  there  always  are  a  few  of  those.  But  the  large  major- 
ity of  us  don't  come  anywhere  near  achieving  our  intellectual  po- 
tential. 
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l  think  that  In  clovolopinu  hitfhor  kwol  nmaonlng  rUIIIh,  comput- 
ers will  ho  very  important.  Dp,  Wyntt's  comment*  about  Rimulation 
Ih  one  dlmonaion  of  that,  Wo  do  a  torriblo  job  in  thia  country  of 
tonchinK  children  ppohlom-Holving  mIUUh,  Dr.  Taylor  mentioned  the 
work  at  University  of  MnHHnohuaotta,  where  people  are  able  to  do* 
volop  bettor  prohlom-HolvIng  flklllB  after  they  learn  programing 
ThoHo  are  nil  higbor  level  Hkllln  than  Jiwt  tbp  reading,  writing, 
arithmetic  that  our  forefathers  thought  wan  all  there  was  to  educa- 
tion, All  of  thoHo  thtngH  nre  enhanced  enormounly  if  wo  \\m  com* 
pit  torn  In  Intolligont  wnya.,  , 

Thoro  are  people  all  over  the  United  States  using  computers  in 
Intelligent  ways,  but  In  isolation  from  one  anothor.  We  need  to 
merge  all  of  those  separate  activities  together  and  build  thoso  into 
an  educational  system  that  provides  my  granddaughter  and  all  the 
other  children  in  this  country  with  the  opportunity  tbey  have  a 
right  to  oxpoet. 

Mr,  Gome.  Well,  now,  you,  Dr.  Braun,  and  you,  Dr,  Wyatt,  agree 
that  the  shortago  of  high-quality  educational  software  is  tho  criti- 
cal bottleneck  at  the  present  time;  is  that  correct?   -*  ■ 

Dr.  Wyatt."  I  think  if  you  use  tjie  term  software  quite  generally, 
yes— I  moan,  methodology  implemented  in  software  that  can  cause 
collection  of  technology  to  function  independently  and  interactive- 
ly. 

Dr.  Braun.  I  think  there  are  two  bottlenecks  which  are  equally  t 
critical.  Onenof  them  is  the  lack  of  adequate  amounts  of  education- 
al materials,  and  the  other  is  the  absolute  lack  of  teachers  trained 
to  use  those  materials.  If  we,  tomorrow,  were  able  in  some  way  to 
erect  an  enormous  mound  of  really  high  quality  educational  soft- 
ware, we  wouldn't  have  anybody  in  the  United  States  who  would 
know  how  to  use  it.  So  that's  as  important  a  problem,  I  think. 

Mr.  Gore.  Dr.  Taylor,  you  take  the  position  that  that's  even 
inore  important  than  the  lack  of  educational  software;  is  that  cor- 
rect? 

Dr.  Taylor.  I  think  so,  though  I  would  agree  with  what  Dr. 
Wyatt  said.  In  working  on  software,  you  do  have  to  have  a  team  of 
people  and  the  teacher — if  you're  producing  educational  material 
to  be  used  at  a  kindergarten-to-12  level,  functional,  adequate,  in- 
sightful teachers  are  a  critical  part  of  that  team. 

Mr.  Goue.  Yeah. 

Dr,  Taylor.  But  I  think  they  cannot  develop  the  expertise  in  ac- 
tually coding  and^  implementing  the  ideas  on  to  computers- that 
allows  them  to  do  it  fast  enough  to  make  it  worthwhile.  That  takes 
another  kind  of  expertise.  But  if  they  know  something  about  soft- 
ware, they  can  perform  that  role. 

I  think  we  do  need  software,  definitely,  but  I  would  agree  with 
what  Lud  said,  too. 

Mr.  Gore.  Dr.  Wyatt,  what  about  the  compatibility  problem  that 
Secretary  Bell  focused  on  so  intensely.  There  are  so  many  software 
writers  out  there  working  feverishly  right  now  to  come  up  with 
high-quality  "programs,  if  we  had  fungibility  or  compatibility  be- 
tween the  different  systems,  then  perhaps  we  could  use  that  cre- 
ative energy  to  better  advantage. 

Is  there  any  hope  of  a  technological  fix  for  that  compatibility 
problem,  or  is  it  just  tougher  than  that? 
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Dr.  Wyatt,  Well,  it's  been  a  problem  that  has  existed  as  long  as 
the  technology  has  itself.  A  large  part  of  the  problem  that  original- 
ly existed  has  been  solved.  We  have  an  American  standard  code  for 
information  interchange  in  terms  of  coding,  alphabetics,  and  spe- 
cial characters,  that  all  computers  use— the  so-called  ASCII  code. 
But  there  is  still  a  significant  problem  that  exists  in  standardiza- 
tion, and  chipping  away  at  that  problem  without  damaging  

Mr.  Gore.  Is  that  a  pun,  Dr.  Wyatt? 

Dr.  Wyatt.  I  hadn't  intended  it  to  be,  but  I'll  accept  it,  I'll  accept 
it.  [Laughter.] 

Mr.  Wyatt  [continuing].  Is  something  that  we  probably  should 
worry  a  good  deal,  about,  because  on  the  one  hand,  this  business  of 
uniqueness,  individuality,  is  a  form  of  protection  for  the  software 
and  hardware  that  people  develop,  trade  secret  protection.  If  every- 
thing is  equally  compatible,  I  think  it  will  be  very  difficult — and 
somehow  forced  to  be  compatible.  We  will  have  to  devise  a  new 
means  to  protect  the  uniqueness  of  the  things  that  are  developed. 

But  1  think  we  really  must  press  for  some  forms  of  standardiza- 
tion on  some  key  issues  of  interface  and  communication.  Very 
often  we  find  that  that  happens  de  facto  by  virtue  of  people 
making  their  product  compatible  with  one  of  the  large  manufactur- 
ers of  products  just  succumbing  to  whatever  it  is  that  manufactur- 
er does.  But  there  is  still  some  room  for  improvement.  n 

Mr.  Gore.  The  way  the  market  pressures  are  going,  there  is  at 
least  a  chance  that  all  of  it  is  going  to  be  IBM  compatible  within 
the  jxt  

Dr.  Wyatt.  Well,  there  is  certainly  a  lot  of  evidence  to  suggest 
that  the  thing  that  has  made  the  IBM  personal  computer  most  suc- 
cessful is  that  the  software  industry,  so  to  speak,  has  judged  it  to 
be  a  good  investment  to  risk  their  software  development  in  IBM's 
technology,  and  that  has  had  a  feedback  effect  on  the  technology 
itself,  and  so  it  continues  to  spread. 

.  Mr.  Gore.  And  all  the  best  programs  are  appearing  in  their  first 
versions  for  IBM  because  they  perceive  the  market  moving  in  that 
direction;  is  that  

Dr.  Wyatt.  Oh,  I  think  if  a  person  is  developing  a  program,  and 
in  order  to  make  any  money  from  it  has  to  multiply  by  a  large 
number,  one  looks  for  where  likely  that  person  is  likely  to  find  a 
large  number,  and  the  IBM  PC,  of  course,  is  a  growing  and  large 
number. 

Mr.  Gore.  Yeah.  Dr.  Braun.  ■ 

Dr.  Braun.  I  think  your  comment  about  the  software  for  IBM  is 
correct,  if  you're  talking  about  business  software,  but  it's  not  at  all 
correct  if  you're  talking  about  educational  software.  Machines  like 
the  IBM  machine  are  much  too  expensive  for  schools  to  afford.  So 
the  people  who  are  developing  educational  software  by  and  large 
are  focusing  on  the  Apples  and  Ataris  and  Commodores  and  ma- 
chines like  those. 

I  have  only  been  in  the  computing  business  for  20  years,  but 
during  that  period  I  have  heard  the  word  standardization  men- 
tioned enough  times  that  it  makes  m§  nauseous0to  hear  it,  frankly. 
I  think  it's  a  fiction  that  we  keep  running  after.  Because  each  time 
we  develop  a  standard,  in  the  American  free  enterprise  system 
every  manufacturer  wants  his  or  her  product  to  be  better  than  the 
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competitor's  product,  and  so  everybody  meets  the  standard  and  ex- 
ceeds it  in  some  unique  way,  so  that  that  product  is  different  from 
any  other  and  can  be  sold  on  the  basis  of  the  uniqueness.  So,  unless 
we  re  willing  to  do  in  the  American  free  enterprise  system,  I  think 
we're  not  likely  to  havQ  standardization. 

I  personally  am  happy  with  that  because  with  the  lack  of  stand- 
ardization we've  got  an  evolution  of  the  hardware  capabilities  that 
we  would  not  have  had  we  decided  at  any  time — in  the  25  years 
I've  been  in  this  business — had  we  decided  at  any  time  to  standard- 
ize, we  would  have  strangled  future  development.  We  now  have 
computers  that  can  speak,  that  can  hear,  that  can  draw  pictures, 
that  can  make  music.  Each  machine  does  it  in  a  unique  way  and 
each  machine  has  capabilities  that  are  different  than  any  others. 
Each  generation  of  machine  is  evolved  from  the  preceding  genera- 
tion and  would  not  be  as  far  advanced  if  we  had  standardization  as 
it  is  with  the  lack  of  standardization.  So  I  ddn't— -I  hope  that  stand- 
ardization doesn't  come  for  another  20  years. 

Mr.  Gore.  Well  - 

Dr.  Braun.  At  which  time  I  won't  have  to  worry  about  it  any- 
more. 

Mr.  Gore.  I  bet  there'll  be  a  lot  of  people  here  who  disagree  with 
that.  I  mean,  standardization  ^worked  well  for  television  signals, 
radio  waves,  long-playing  records,  FM  stereo,  cassette  tapes.  The 
next  generation  of  video  tape  recorders  are  all  going  to  be  stand- 
ardized. I  mean,  surely  we  reach  a  point  where  it  becomes  good 
sound  judgment  to  get  everybody  playing  in  the  same  stadium  so 
that  we  can  maximize  the  benefits  of  what  has  been  developed 
through  the  trial-and-error  process. 

Dr.  Braun.  What  you  say  is  a  very  powerful  argument.  I  accept 
that  argument,  and  it  grieves  me  to  say  what  I  said  a  minute  ago. 
But  computers  are  different  from  TV  and  stereo  and  all  of  the 
things  you  mentioned  as  benefiting  from  standardization.  The  gen- 
eration of  music  and  generation  of  TV  images  and  so  on  are  things 
which  are  relatively  simple.  The  computer  is  an  enormously  com- 
plex environment  which  we  don't  yet  really  understand.  I  don't 
think  that  we're  in  a  position  yet  to  standardize,  to  specify  stand- 
ards, because  we  don't  understand  the  educational  impact  of  this 
medium  to  the  same  extent  that  we  did  the  movie  film  and  records 
and  all  of  the  things  that  have  been  standardized.  When  we  do, 
then  I  will  be  in  favor  of  standardization. 

Mr.  Gore.  Does  somebody  want  to  speak  out  in  disagreement? 

Dr.  Taylor.  I'm  not  sure  how  moot  the  argument  is;  that  is,  I 
don't  know  what  this  committee  or  Congress  could  necessarily  do 
about  standardization.  But  I  believe  it  is  necessary.  I  think  it's  like 
getting  married.  You  lose  something  and  you  gain  something,  and 
you  can't  have  it  both  ways.  The  creativity  that  comes  from  being 
able  to  endlessly  extend  your  horizons  in  all  possible  directions 
leads  to  chaos  if  you  don't  harness  it  down  some  channel  sooner  or 
later.  '  '  4 

I  find  in  writing^  software  myself  that  it  is  very  frustrating  to 
have  to  worry  about  whether  I'm  going  to  be  able  to  put  it  on  an- 
other computer  without  messing  around  with  it  an  awful  lot.  I 
would  be  willing  to  give  up  some  of  the  flexibility  I  have  in  order  to 
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be  able  to  guarantee  that  it  could  be  put  down  some  channel.  I 
think,  in  general,  that's  just  a  necessary  compromise. 

I  don't  know  whether  the  committee  or  whether  Congress  can 
really  do  much  about  that.  I  would  sort  of  be  in  favor  of— maybe 
I'm  getting  old— of  making  a  compromise  so  I  could  have  some 
standardization.  So  I  think  that  is  an  important  issue,  although  I'm 
not  sure  what  you  can  do  about  it. 

Mr.  Gore.  Dr.  Wyatt. 

Dr.  Wyatt.  Let  me  offer  another  perspective  to  support  Dr.  Tay- 
lor's statement,  although  I  respect  what  Dr.  Braun  is  saying.  Many 
school  systems — If  we  had  our  ways,  as  we  have  described  it  here, 
many  school  systems  would  invest  to  some  extent  in  a  series  of 
computers,  say  a  personal  computer — for  example,  supposed  they 
invested  in  the  IBM  PC.  And  people  would  develop  software  for  it, 
teaching  materials  and  the  like,  and  we  have  seen  that  this  tech- 
nology is  very  unpredictable,  that  it  cycles  on  about  a  3-  to  5-year 
basis,  and  it  is  very  likely  that  that  school  system  would  face  in  a 
relatively  short  time  a  very  attractive  possibility  of  using,  say,  an 
Apple  configuration  for  one  reason  or  another. 

The  conversion  costs  of  software  have  stopped  many  a  fine  ven- 
ture from  happening,  just  the  cost  of  trying  to  keep  the  status  quo 
and  move  it  to  something  new  and  innovative.  And  that's,  indeed,^ 
unfortunate.  I  do  think  we  need  to  make  some  compromises  there, . 
and  I  believe  they  can  be  made  in  areas  that  perhaps  are  less  im- 
portant and  still  allow  the  kind  of  innovation  and  creativity  that 
we  have  to  have. 

Mr.  Gore.  Well,  it  may  be  that  our  recommendations  will  include 
the  recommendation  that  any  Federal  role  to  stimulate  the  devel- 
opment of  educational  software  include  incentives  for  those  who 
provide  such  software  to  come  \vittiin  a  range  of— to  come  within 
parameters  of  compatibility.  But  we'll  take  your  views  into  consid- 
eration, Dr.  Braun. 

I  would  also  look  forward  to  working  with  you,  Dr.  Wyatt,  on 
your  very  intriguing  suggestion  that  we  consider  a  COMSAT  model 
for  accomplishing  this  task.  I  think  that's  a  very  innovative  idea, 
one  that  you  recognize  requires  some  work  and  thinking  through.  I 
want  to  work  with  you  to  flesh  out  that  idea  because  I  think  that 
proposal  has  a  lot  of  promise. 

I  could  ask  a  lot  more  questions,  but  we've  got  another  panel  and 
we  need  to  get  to  it.  Let  me  thank  the  three  of  you  very  much  for 
your  help  here.  It's  really  been  a  good  panel,  and  I  appreciate  it 
very  much. 

We  will  go  to  the  next  panel  after  a  2-minute  recess,  2  minutes 
only. 

[Whereupon,  the  subcommittee  was  in  short  recess.] 

Mr.  Gore.  The  subcommittee  will  come  to  order. 

I  would  like  to  invite  to  the  witness  table  our  panel  on  universi- 
ties: Dr.  Maurice  Glicksman,  provost,  Brown  University;  Dr.  Ber- 
nard Sagik,  vice  president  for  academic  affairs,  at  Drexel  Universi- 
ty; and  Dr.  James  Johnson,  director  of  the  office  of  information 
technology,  University  of  Iowa  in  Iowa  City,  Iowa. 

Gentlemen,  I  really  appreciate  your  appearance  here  today.  I  ap- 
preciate your  patience,  too.  I'm  sorry  the  hearing  has  gone  as  long 
as  it  has,  but  it's  an  intriguing  subject  and  one  which  inspires  a  lot 
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of  curiosity  and  questions.  It's  going  to.be  hard  to  get  a  grip  on  it, 
but  we  look  forward  to  your  help  in  getting  a  grip  on  this  problem. 

Without  objection,  the  entire  text  of  your  prepared  statements 
will  be  included  in  the  record  in  full.  If  you  care  to  summarize  any 
of  your  statements,  feel  free  to  do  so.  Dr.  Maurice  Glicksman,  pro- 
vost  of  Brown,  we  will  begin  with  you. 

STATEMENTS  OF  DR.  MAURICE  GLICKSMAN,  PROVOST  ANtf  DEAN 
OF  THE  FACULTY,  BPOWN  UNIVERSITY;  DR.  BERNARD  P. 
SAGIK*  VICE  PRESIDENT  FOR  ACADEMIC  AFFAIRS,  DREXEL 
UNIVERSITY;  AND  DR.  JAMES  W.  JOHNSON,  DIRECTOR,  OFFICE 
OK  INFORMATION  TECHNOLOGY,  UNIVERSITY  OF  IOWA 

Dr.  Gwcksman.  Thank  you  very  much,  Mr.  Gore.  Mr.  Chairman, 
I  appreciate  the  opportunity  to  come  before  the  subcommittee  and 
discuss  the  questions  that  you've  asked  us  to  deal  with. 

In  your  letter  to  me  you  noted  that  you  were  interested  in  my 
discussing  the  program  at  Brown  University  and  the  philosophy 
and  reasoning  behind  that  program.  Let  me  just  briefly  start  by 
saying  something  about  the  background  and  philosophy  and  rea- 
soning and  then  say  a  little  bit  more  about  the  program.  The  de- 
tails of  what  we  have  underway  are  in  the  written  testimony  which 
has  been  submitted  to  the  committee. 

Computing  is  part  of  the  life  on  the  university  campus  and  has 
been  such  for  many  years.  I  was  involved  and  used  computing  in 
my  own  work  over  30  years  ago— computers,  I  should  say — in  my 
own  work  over  30  years  ago.  But  what  has  happened  in  the  last 
decade,  and  particularly  in  the  last  5  years,  are  some  important 
changes  in  technology  which  have  opened  up  the  use  of  computers 
much  more  broadly  to  people  generally  and  for  various  purposes  on 
university  campuses. 

In  terms  of  Brown's  own  involvement  in  this  

Mr.  GoRfJ.  We're  going  to  get  those  doors  closed,  Doctor.  Thettele- 
phone  hearing  just  

Dr.  GucksMAN  [continuing].  Broke  up. 
*  Mr.  Gong  [continuing].  Broke  up,  and  three-quarters  of  the  lobby- 
ists in  town  are  coming  out  into  the  hallway  there. 

There  we  go. 

Dr.  Glicksman.  I  would  like  to  say  that,  in  terms  of  Brown's  role 
in  this,  first  I  think  I  should  like  to  say  something  about  Brown  as 
an  institution  and  the  way  it.  in  a  certain  sense  may  differ  from 
some  other  institutions  but  has  much  in  common  with  many  insti- 
tutions. 

At  Brown  we  integrate  the  notion  of  scholarship  and  teaching 
and  undergraduates  and  graduate  students  in  research  get  compa- 
rable attention.  Hence,  we  try  to  make  sure  that  our  programs  are 
open  to  all  segments  and  not  restricted  to  any  one  particular 
group.  \ 

Another  point  is,  in  fact,  that  the  sciences  and  the  humanities 
are  of  comparable  strength  and  comparable  faculty  size.  Broad  use 
of  computer  needs  and  a  concern  for  the  use  of  computers  in  work 
on  the  humanities  and  social  sciences  is  as  important  to  us  as  its 
traditional  use  in  the  sciences.  I  think  this  has  to  be  understood. 


There  is  a  ptatftflient  of  goals  and  objectives  that  is  in  the  appen- 
dix of  material  I  s^nt  to  you  Which  I  would  like  to  quotes  because  I 
think  it  epitorrji^  the  approach  we  have  taken: 

Augmenting  UM<nvledgG  And  the  techniques  for  furthering  that  knowledge  has 
been  a  quest  for  ^nt^ries.  Wo  believe  that  the  computer  provides  an  opportunity  to 
augment  man's  ^re^U^Uy  **nd  productivity  by  providing  processes  and  functions 
heretofore  unavailable.  OUf  l°ng-rangG  goal  is  to  find  new  ways  through  which  com- 
puters and  infofhwtion  systems  can  enhance  people's  thinking  and  learning,  and 
help  them  in  th^ir  ^nily  \Vork,  which  we  call  knowledge  work,  an  J  remove  or  at 
least  ameliorate  inefficiencies  in  the  processes  which  have  hampered  that  use  in  the 
past 

The  improvements  \ve  seek  through  interdisciplinary  experimen- 
tation will  uss  computer  work  stations  and  an  electronic  communi- 
cations environment,  ^nd  include  integrated  methods  for  creating, 
accessing,  filtering  synthesizing  and  manipulating  information.  It 
will  also  include  more  efficient  processes  and  tools  for  learning, 
teaching,  research,  the  routine  daily  tasks  that  often  impede  or 
takeXvaluable  time  away  from  those. 

Finally,  I  tWuk  importantly,  they  will  enhance  the  group  inter- 
actions with  wore  sharing  of  work  and  more  joint  exploration  of 
ideas.  What  computers  do  is  open  up  our  environment,  basically 
our  horizons,  to  a  much  more  effective  way  of  sharing  resources 
and  sharing  KtiQvVtedgs. 

Brown  has  triad  to  an  experimenter  in  this  field,  but  with  a 
flexible  and  nonAUthoritarian  approach.  We  have  been  involved  in 
experiments  in  the  curriculum,  experiments  in  computer-aided 
courses,  as  another  sample  of  our  experimentation,  and  we  were 
successful  in  Moving  forward  with  providing  a  broad  band  network 
for  communi^tiAri  among  all  the  buildings  on  the  campus  several 
years  ago,  which  has  hesn  operating  quite  successfully  now  for  over 
2  years,  approximately  2  years,  has  carried  out  all  the  functions 
that  we  expend  ot  it  and  rnore,  and  will  be  challenged  in  the  next 
5  years  with  ttiUQfr  greater  use.  We  have  over  1,200  users  on  it  at 
the  present  tjtii^ 

Important  to  Us  IA  bein§£  involved  in  such  a  program  is  our  feel- 
ing that  as  an  innovator  in  this  field  we  have  an  opportunity  to 
play  a  part  in.  influencing  those  forces  which  are  affecting  society 
and  the  way  people  work.  In  other  words,  we  do  not  want  to  be, 
and  we  don  t  \v^^t  to  feel  that  we  have  to  be,  carried  basically  on 
the  wave  that  is  Washing  over  all  of  society,  but  rather  play  a  role 
in  the  way  that  thoSe  wave  directions  will  move  in  the  future 
years. 

By  being  involved  in  this  experimentation  in  an  early  stage,  and 
presenting  our  ideas  for  exploration,  it  also  gives  us  an  opportunity 
to  carry  thetyi  put  1  make  this  point  because  support  from  institu- 
tions— and  wa  h#v&  been  talking  here  about  the  Federal  and  State 
Governments,  but  hsrfe  1  Want  to  go  to  the  private  sector— founda- 
tions and  corporations  are  interested  in  supporting  innovation  and 
interested  in  supporting  successful  ideas  which  have  portability. 
They  rarely  will  bfe  able  to  help  pay  for  emulation  of  what  other 
people  have  fthovvn  to  be  successful.  Those  institutions  of  higher 
education  which  do  not  essentially  put  themselves  forward  and 
offer  to  participate  in  exploring  this  whole  revolution,  as  it  has 
been  called,  are  going  to  find  it  much  more  expensive  and  find  sup- 
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port  for  it  very  difficult  to  come  up  with  in  future  years.  I>  there- 
fore, do  have  concern,  and  I  think  this  committee  should  be  con- 
cerned, about  many  institutions  which  will  be  in  that  position  in 
years  to  come. 

We  also  see  an  opportunity  in  this  whole  business  of  experiment- 
ing .with  higher  education  itself— and  I  remind  you  of  Secretary 
Bell's  comments  that,  in  fact,  education  is  a  process,  and  higher 
education  in  particular,  is  a  process  that  has  been  subject  to  very 
little  in  the  way  of  experimentation  or  study,  research  on  educa- 
tion itself.  This  is  a  place  and  this  is  an  area  where  that  education 
process  can  be  examined,  can  be  looked  at,  for  changes  and  new  di- 
rections guided  through  research  which  can  feed  back  into  the 
processes  of  change  which  are  going  on  in  our  institutions.  And  we 
have  to  look,  in  fact,  at  the  way  that  we  carry  on  our  responsibil- 
ities to  society  to  see  if  we  can  do  them  better,  and  if  we  can  do 
them  better,  in  fact,  the  society  will  benefit  as  well  as  our  own  in- 
stitutions. 

Now  let  me  say  a  little  bit  about  the  program  which  we  em- 
barked on.  We  have  taken  as  our  goal  the  notion  that  air  of  the 
members  of  our  Brown  community — and  that  includes  students, 
staff,  faculty,  individuals  in  the  hospitals  who  are  affiliated  with 
Brown — Brown  has  a  medical  sctiool  with  eight- hospitals  affili- 
ated— should  have  available  to  them  what  we  call  work  stations, 
and  hopefully  as  they  develop  we  will  call  scholars  work  stations, 
which  will  be  basically  responsible  for  two  major  sort  of  general 
functions.  I  have  described  those  two  functions  as  those  things  that 
the  individual  needs  to  do  himself  or  herself,  and  those  things  an 
individual  does  together  with,  other  people  or  other  sources;  that  is, 
the  communications  aspect  of  those  work  stations  is  really  as  im- 
portant as  the  functionality  of  the  station  itself  in  what  that  sta- 
tion can  do.  0 

Those  devices  would  be  tools  which  would  be  connected  to  things 
like  large  databases,  which  may  be  storage  machines  and  devices, 
the  whole  gamut  of  knowledge  which  can  be  and  will  be  available 
to  Dr.  Braun's  granddaughter  as  well  as  us,  I  hope,  in  the  future, 
high-quality,  high-speed  printing  devices,  storage  devices  for  filing 
of  information.  It  is  very  convenient  for -me  to  be  able  not  only  to 
file  documents,  communicate  documents,  but  also  to  erase  them.  I 
think  that  is  a  helpful  process  that  is  much  more  quickly  done  on 
the  computer. 

The  storage  of  video  and  other   « 

Mr.  Gore.  Hopefully  not  accidentally. 

Dr.  Glicksman.  Not  accidentally. 

The  storage  of  video  and  other  media,  both  storage  and  also  live 
communications  media,  and  an  area  which  we  have  not  discussed 
as  yet  but  I  think  is  important  to  higher  education  and  education 
generally,  and  that  is  the  large  storage  of  information  that  is  now 
contained  in  our  libraries  and  which  it  is  important  to  remove  basi- 
cally from  seclusion  and  make  available  much  more  broadly.  Li- 
braries have  faced  a  major  economic  problem  over  the  last  decade 
because  of  the  large  growth  in  printed  material  and  the  inability  of 
any  of  the  libraries  to  keep  up  with  that  growth,  especially  in  insti- 
tutions of  higher  education  and  large  eminent  public  libraries  such 
as  the  New  York  Public  Library. 


238 


235 

The  move  among  libraries  has  been  to  try  to  share  information 
cooperatively,  which  is  obviously  the  answer  to  the  economic  con- 
cerns, but  the  sharing  of  that  information  is  only  made  feasible  be- 
cause of  the  communication  and  computer  technology  about  which 
we're  talking.  Groups  like  the°Reseai-ch  Libraries  Group,  which  is  a 
private  group  of  approximately  26  institution^,  have  been  pioneer- 
ing in  investing  their  funds  in  order  to  provide  facilities  which  can 
be  used  by  libraries  generally,  so  that  a  faculty  member  or  student 
at  Brown,  for  example,  should  be  able  to  find  out  where  any  one  of 
some  hundred  or  hundred  million  or  billion  items  of  discrete  infor- 
mation—books, pamphlets,  and  so  on,  which  are  stored  in  various 
places  around  the  country— where  it  is,  and  hopefully  at  some 
future  time  even  easy  access  to  it  through  the  communication 
medium. 

I  noted  that  the  connections  of  the  work  stations  and  the  net- 
work are  very  important.  These  connections  raise  another  aspect, 
and  that  is  that  connecting  is  not  restricted  to  the  campus.  I  agree 
with  the  speakers  who  have  noted  earlier  that  education  will  not — 
I  do  not  see  in  the  future,  let's  say,  that  education  will  continue 
without  the  teacher.  I  think  the  teacher  and  the  person  interaction 
is  an  important  aspect  of  the  learning  process  and  the  communica- 
tion of  learning  and  excitement  that  the  student  has.  But  the  aids 
that  can  be  provided  to  that  I  think  will  make  the  teacher  a  much 
more  effective  teacher  in  the  classroom  and  in  the  universities. 

Now,  Rhode  Island  is  a  small  State,  one  of  the  smallest,  as  every- 
one says.  It  is  small  in  area;  it's  not  one  of  the  smallest  in  popula- 
tion, but  it  is  small.  But  it  also  has  some  unitary  character.  Our 
State  has  been  going  through  the  process,  as  many  States  have,*  of 
cabling  for  cable  TV.  We  are  fortunate  in  that  the  Public  Utilities 
Commission  in  Rhode  Island  has  made  as  a  requirement  for  the 
cable  companies  that  come  into  Rhode  Island,  that  they  carry  a 
second  cable  accessible  to  institutions  of  higher  education,  public 
institutions,  nonprofit  institutions.  Although  there  has  been  some 
challenge  to  that,  apparently  the  challenge  has  been  beaten  off,  the 
challenge  in  the  courts.  Hopefully  that  will  provide  a  medium 
which  will  enable  us  to  communicate  from  the  university  to  other 
colleges  and  universities  and  also  to  other  schools — high  schools 
and  elementary  schools  throughout  the  State— and  assist  those 
schools  in  making  use  of  what  we  learned  from  what  we're  doing. 

An  important  aspect  and  a  major  aspect  of  investment  and  time 
is  the  development  and  utilization  of  development  elsewhere  of  the 
appropriate  software,  and  we  have  talked  about  that  already  this 
morning.  I  don't  have  to  emphasize  that  again.  That  software, 
which  will  enable  us  hopefully  to  make  use  of  .developments  of  cur- 
rent hardware,  as  well  as  some  of  the  current  hardware,  into  what 
we  call  scholars  work  stations  which  will  enable  the  student  and 
faculty  member  to  use  those  devices  to  assist  her  or  him  in  their 
acquisition  of  knowlege  and  their  understanding  and  in  the  devel- 
opment of  new  knowledge. 

An  important  area  which  has  not  been  emphasized  and  discussed 
much  this  morning  as  yet  is  that  concurrent  with  all  this,  what  is 
happening  to  the  people  and  to  the  social  interactions,  the  psycho- 
logical health  and  behavior  of  the  groups  that  are  making  use  of 
the  new  computer  technology  are  of  importance. 
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We  have— For  example,  we  have  been  teaching  a  course  in  what 
we  call  and  interactive  classroom.  It's  been  operating — We  started 
with  something  like  that  back  in  1976,  with  the  help  of  private 
sources,  the  Exxon  Education  Foundation,  and  also  with  the  Na- 
tional Endowment  of  the  Humanities.  The  course  was  a  course  in 
poetry.  It  involved  interaction  among  all  of  the  students  and  stu- 
dents with  the  instructor  through  the  medium  of  a  special,  fairly- 
expensive  computer  device  at  that  time,  using  a  light  pen  for  inter- 
action. What  was  interesting  there  was  that  the  basic  software  un- 
derlying this  has  to  do  with  a  system  called  hypertext — it's  men- 
tioned in  my  presentation — and  what  that  does  is  it  allows  you  to 
make  a  network  of  connections,  so  that  you  can  connect  from  a 
point  in  a  document  or  a  point — it  doesn't  have  to  be  a  document— 
a  point  in  the  computer,  to  other  pieces  of  information.  We  found 
that  our  students,  that  the  shy  students  took  more  advantage  of 
this  than  the  ebullient  ones.  They  spoke  up  a  lot  through  the 
medium  of  the  computer.  We  also  found  that  in  writing,  improve- 
ment of  basic  skills  in  writing  as  an  example,  that  our  students 
wrote  considerably  more,  three  times  as  much,  in  the  course  given 
this  way  as  compared  to  another  version  of  the  same  course  that 
was  offered  in  the  traditional  way. 

In  the  courses  that  we  have  been  offering  in  the  last  yoar  and  a 
half  in  the  interactive  classroom,  which  consists  of  right  now  a  net- 
work of  60  very  powerful  microcomputer  work  stations,  that  those 
are  all  hooked  together  so  that  the  students  using  one  can  commu- 
nicate with  the  students  using  next  door  or  across  the  classroom, 
but  also  connected  with  the  instructor  and  with  teaching  assistants 
in  groups  of  abbut  10  each.  There  is  ah  instructor  or  teaching  as- 
sistant who  supervises  groups  of  10. 

The  material  being  presented  by  the  instructors  is  presented 
right  on  the  face  of  that  machine,  and  the  students  are  asked  to 
work  through  problems  at  the  time  their  concepts  are  being  ex- 
plained, so  that  it's  fresh  in  their  mind.  While  they  work  through 
the  problems,  the  instructor  is  basically,  in  a  sense,  looking  over 
their  shoulder,  but  through  the  medium  of  the  communications 
network,  and  can  provide  guidance  to  the  student:  "Oh,  you're—" 
you  know,  "how  about  trying  it  with  a  plus  sign  instead  of  a  minus 
sign,"  et  cetera,  or  use  a  different  kind  of  character  in  the  pro- 
gram. 

We  found  that  this  approach  ended  up  with  completing — doing  a 
little  bit  better  than  the  survey  that  the  National  Science  Founda- 
tion indicated  for  all  courses.  We  cover  about  the  standard  materi- 
al of  one  semester  in  about  half  the  semester.  We  also  found  the 
students'  work  was  somewhat  better,  the  programs  they  worked  in 
this  was  better.  Very  demanding.  It's  hard  to  keep  the  students 
away  from  those  machines  when  they  don't  have  to  be  there.  We 
are  now  running  a  class  with  250  students  in  that  interactive  class- 
room. 

At  the  same  time  as  we  started  that  class,  we  had  one  of  our  fac- 
ulty, an  educational  psychologist,  working  with  that  class  and  with 
the  students  in  it  to  see  if  he  could  determine,  by  interviews  and  by 
questionnaires  to  students,  what  changes  were  occurring  in  the „ 
way  the  students  communicated  with  each  other  and  the  way  the* 
students  understood  the  material,  and  the  way  the  students  per- 
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ceived  the  instruction,  and  the  way  the  students  perceived  life  gen- 
erally as  a  result  of  immersion  in  this  very  intensive  course  and 
this  intensive  learning  experience.  The  results  of  that  are  still 
being  worked  on,  but  I  give  this  as  an  example  to  point  out  our 
concern  that  the  social  sciences  and  the  changes  in  people  and  in 
group  interactions  not  be  neglected  in  concern  about  the  changes, 
about  the  introduction  in  the  work  with  introduction  of  computer 
technology. 

We  have  embarked  on  this  with  a  continued  openness  to  ques- 
tions as  they  arise.  Flexibility  is  very  important  in  this  field,  and"^ 
the  use  of  conclusions  from  our  studies  we  hope  to  embrace  in  I 
modifying  the  program  as  we  develop  it. 

There  is  a  possibility  which  I  mentioned,  expanded  on  in  my 
written  testimony  as  well,  which  I  would  like  to  point  out  and  then 
conclude  this  part  of  the  testimony,  and  that  is  that  as  we  develop 
more  instructional  modes,  using  computers  in  the  college,  in  the  4 
years  undergraduate,  that  we  open  up  the  very  real  possibility  that  > 
universities  or  places  of  higher  education  will  basically  not  be  re- 
stricted to  a  4-year — think  of  themselves  as  a  4-year  educational  ex- 
perience, providing  that  for  their  students,  but  rather,  a  long  term, 
lifetime -perhaps?  commitment  to  individuals  to  come  which  will  be 
intensive  for  4  years,  can  continue  because  of  the  commuriications, 
and  the  very  broad  spread  of  personal  computers  and  work  stations 
in  the  future  in  the  homes  can  continue  on  an  indefinite  basis, 
with  periodic,  perhaps,  touching  of  hands  or  Ekmeeting  of  eyes  by 
coming  back  to  campus  for  some  weekends,  buQperhaps  with  a  pre- 
scribed series  of  continuing  courses  

Mr.  Gore.  They  could  pay  tuition  for  50  or  60  years. 

Dr.  Glicksman.  It  might  be  less  expensive  to  do  so,  but  obviously 
that's  a  possibility.  We  have  our  alumni  do  that  now.  [Laughter.] 

They  do  that  for  the  children  and  grandchildren  as  well. 

The  opportunities  provided  by  the  availability  of  very  powerful 
microcomputers  and  efficient  ways  of  providing  communication 
among  large  numbers  of  these  work  stations,  special  computers, 
and  large  informational  data  bases,  seem  to  augur  for  major 
changes  in  higher  education  which  are  being  explored  at  Brown. 
We  embark  on  this  study  with  some  vision  of  a  possible  future,  but 
with  an  openness  to  possible  modifications  as  human  ingenuity  de- 
velops  a  better  understanding  of  the  uses  of  the  new  technology. 
We  are,  in  a  real  sense,  dealing  with  an  experiment  in  and  with 
higher  education.  We  expect  that  what  we  learn  will  have  value 
beyond  the  gates  *of  the  university,  and  welcome  the  interest  and 
support  of  various  segments  of  our  Society  in  moving  foward  with 
our  exploration. 

Thank  you. 

[The  prepared  statement  of  Dr.  Glicksman  follows:] 
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ABSTRACT 


Rapid  changes  In  the  character  and  usage  of  computers  and  communications  technology 
have  a  major  Impact  on  Institutions  of  higher  education,  and  will  have  a  greater 
influence  on  educational  methods  and  styles  In  the  coming  decade,  several  years  ago, 
Brown  University  embarked  on  a  program  to  provide  support  for  computing  by  all  of  its 
students,  faculty  and  staff  through  a  distributed  group  of  facilities,  which  would 
Include  sophisticated  microcomputers  ("scholar  *s  workstations")  available  to  all  who 
wished  to  use  them.  These  workstations  would  have  sufficient  capability  to  satisfy  the 
computer  needs  of  most  of  the  Individuals  using  them  and  would  be  in  a  network 
communicating  with  other  workstations,  more  powerful  or  special  purpose  computers, 
and  devices  containing  large  collections  of  data.  The  user  could  thus  have  available 
the  Information  and  computing  resources  to  work  more  effectively.  Brown  calls  this  a 
system  of  "Networks  of  Scholar's;  Workstations".  It  will  require  large  capital 
investment  and  Increased  operational  expenses  for  full  Implementation.  Brown  intends 
to  participate  In  the  development  of  the  system  through  cooperative  activities  with 
vendors  of  equipment  and  software.  Brown  also  believes  that  the  Implementation  of  such 
a  system  has  broad  applicability  in  society,  and  can  have  a  profound  influence  on  the 
way  in  which  people  work  and  communicate  with  each  other;  Brown  intends  to  participate 
in  an  active  research  program  to  study  These  social  and  psychological  phenomena.  In 
the  long  run,  the  possible  broad  availability  of  workstations  in  the  homes  of  alumni 
and  their  utilization  in  teaching  In  universities  offers  a  new  eoxcatlonal 
opportunity .  We  may  see  a  commitment  by  ^universities  and  their  students/alumni  to 
a  continuing,  lifetime  agreement  for  the  use  of  educational,  scholarly  and 
informational  services  provided  by  and  through  their  university . 
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INTRODUCTION 

-Brown  University  has  provided  Instruction  in  computing  to  Its  students, 
computing  resources  for  Its  faculty  for  their  research,  and  computational  support  for 
Its  aonlnlstratlve  functions  as  part  of  Its  program  for  many  years,  in  doing  so,  lthas 
economical  In  the  use  of  its  scarce  resources.  Brown  noted  that  the'demand 
JDr-any  these  has  outstripped  both  the  projections  of  their  growth  and  the 
resourced  Browi  has  been  able  to  provide  for  at  least  a  decade . 

5l  the  mld-1970's,  the  pattern  followed  at  Brown  was  one  which  had  a  central 
ting  center  to  provide  basic  support  for  the  Instructional  needs  of  Its  students, 
I  the  general  research  needs  of  many  of  Its  faculty. '  Separate  facilities  provided 
siting  support  for  specialized  research  needs,  mainly  In  the  sciences;  and  some 
specialized  administrative  needs.  As  demands  Increased  (at  rates  which  approached  a 
doubilng^eacn  year  at  the  beginning  of  the  1960's),  the  facilities  were  expanded,  but 
were  never  quite  adequate  for  the  demands  at  any  one  time.  Because  of  limitations  in 
resources,  Ijsage  was  kept  below  needed  levels  and  conputlng  resources  were  allocated 
on  apriority  basis. 

As  a  result  of  planning  studies  begun  In  the  1977-78  year.  It  was  recognized  that  a 
different  epproacr^was  required  to  provide  the  best  possible  service  for  a  growing, 
large  population  ofXusers,  for  two  fairly  obvious  reasons.  The  first  is  that 
centralized  facllltlesXthat  would  satisfy  research  needs  as  well  as  educational  and  ' 
administrative  needs  appear  to  be  cost-ineffective t  Many  of  the  users  require  a  quite 
slnpie  type  of  supporting  facility,  yet  the  size  has  to  be  large  enough  to  satisfy  the 
demand,  and  the  sophisticat insufficient ly  high  for  the  nore  demanding  users.  Too 
expensive  a  set  of  large  machines  are  being  used  for  the  Job.  It  would  be  better  to 
provide  facilities  of  high  sophistication  and  appropriate  (smaller)  size  for  the  few 
demanding  users,  and  greater  computing  power  of  simple  type  for  the  large  body  of  users 
having  more  modest  requirements.  This  clearly  calls  for  a  variety  of  computers, 
tailored  for  the  needs  of  the  individual  users.  The  second  problem  is  the 
camunlcatlon  complexity  of  thousands  of  users  connected  to  a  central  facility,  and 
the  very. heavy  load  on  central  facilities  involved  In  handling  the  demands  of  such  a 
large  nutter  of  individuals  working  on  one  or  a  group  of  paralleled  machines  at  one 
time.  \ 

te  decided  that  computing  resources  on  the  campus  and  in  affiliated  hospitals 
should  be  distributed  geographically.  The  individual  user  would  have  a  conputer 
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callable  for  moat  of  his  or  her  requirements,  and  access  through  communications 
networks  to  nearby  sophisticated  computational  services  for  the  rest  of  them.  All 
users  should  also  be  able  to  use  the  facilities  for  communication  with  others  with 
equipment  attached  to  the  networks.  Whatever  the  actual  items  of  equipment  used  by 
individuals  and  the  system,  we  concluded  that  it  would  operate  through  a  Man  rwUly 
basic  communications  network.  Late  in  1981  Brown  installed  a  cable  network  capafci  s  of 
handling  up  to  15, 000  input  stations  and  linking  all  of  its  campus  buildings  U26  in 
number,  distributed  ovsr  an  area  of  several 'Square  miles).  This  network  (called 
■BRUNET")  *as  designed  also  to  handle  video  transmission,  the  signals  of  our  energy 
management  system  fire  and  safety  signals,  etc .  It  has  been  operating  very  reliably; 
in  1983  it  had  some  1200  computer  terminals  and  computers  connected  to  it,  carried 
video  signals,  and  was  transmitting  energy  management  and  fire  and  safety  signals. 

By  mld-1982  it  became  clear  that  the  kinds  of  computers  for  individual  use  which 
were  envisaged  in  our  plans  were  going  to  become  available  from  manufacturers  at  an 
affordable  cost  within  the  coming  several  years.  A  great  deal  of  development  would  be 
required  to  make  these  devices  suitable  for  the  system  we  envisaged .  Discussions  with 
manufacturers  encouraged  us  in  the  belief  that  such  developments  would  have  wide 
applicability,  and  hence  that  the  manufacturers  could  Justify  providing  some  support 
for  our  efforts  in  this  direction,  through  their  pwn  activities  as  well  as  activities 
on  our  campus  for  which  they  could  provide  support .  * 

Although  much  of  the  use  of  computers  at  Brown  in  the  past  several  decades  has  been 
for  research,  mostly  in  .the  sciences,  a  number  of  other  major  uses  have  developed .  One 
that  has  been  very  rapidly  growing  in  use  by  students,  faculty  and  staff  is  the  writing 
of  books,  papers  art  coVresportience  with  the  aid  of  word/text  processors.  A  second 
important  example  is  the  integral  use  of  computers  in  teaching,  in  the  mid-l970!s  a 
team  of  faculty  from  the  English  Department  and  computer  Science  at  Brown  taughtr 
courses  in  poetry  which  made  use  of  special  computer  equipment  and  a  software  system 
called  "hypertext" .  The  courses  were  eoxcaaorialiy  successful,  but  too  expensive  at 
the  time  to  continue  to  offer.  In  the  past  year  the  Computer  Science  Department  has 
been  teaching  sections  (in  1963-84  the  full  course)  of  one  of  its  programming  courses 
using  networks  of  sophisticated  computers  (workstations)  in  /an  "interactive 
oiassroom"  with  great  success.  A  third  Important  new  use  arises  as  the  result  of  the 
development  of  large  flies  of  information,  called  databases,  useful  for  scholars,  one 
such  database  consists  of  bibliographic  descriptions  of  printed  material  available  in 
libraries  or  other  large  collections.  Another  database  of  great  interest  would 


241 

f 

lnblude.  abbreviated  or  full  text  of  scholarly  works.  Both  kinds  of  databases  are 
stored  in  such  a  way  as  to  be  quickly  accessible  to  desiring  users  having  cownunlcatlng 
computers,  in  addition  to  these  Important  general  uses,  musical  scholars  and 
composers  use  the  computer  In  analyzing  musical  works,  and  artists  use  computers  as 
tools  in  the  creation  of  their  artistic  products.  These  applications,  and  others 
developing,  give  olear  signals  to  us  of  the  Importance  of  moving  forward  with  plans  for 
much  broader  use  of  computers  by  mentoers  of  the  Brown  community . 


BASIC  CONSIDERATIONS 
Brown  university  Is  a  small,  liberal -arts  Institution  committed  to  undergraduate 
and  graduate  education  and  research,  its  faculty  are  proucfof  their  connltment  to  the 
educational  as  well  as  research  aspects  of  Brown's  mission.  The  governing  body  (the 
Brown  corporation)  and  the  alumni  strongly  support  this  mission.  The  governing  body 
made  a  decision  In'7 the  early.  1970's  that  Brown  should  remain  small  in  size 
(approximately  5200  undergraduates  and  1500  graduate  and  professional  students)  to 
maintain  Its  atmosphere  of  good  communication  anong  all  of  Its  cc)niTL^lty  mentoers.  The 
faculty  of  the  university  Is  unitary,  I.e.,  not  divided  Into  faculty  of  different 
schools,  and  the  number  of  faculty  engaged  lp  teaching  and  research  In  the  humanities 
and  the  social  sciences  Is  about  the  same  as  the  number  of  faculty  In  the  physical  and 
life  sciences. 

•e  feel  that  the  computer  and  associated  communications  technology  present 
opportunities  to  members  of  the  educational  community  that  can  have  profound  effects 
on  their  activities  In  the  years  to  come.  As  a  matter  of  principle,  we  feel  an 
obligation  to  explore  these  with  our  fellow  faculty  and  students,  and  to  provide 
whatever  guidance  we  can  both  to  the  development  of  the  technology  and  Its  use,  and  to  a 
thorough  exploration  and  evaluation  of  its  value  and  Its  Impact  on  the  comuilty  and  " 
Individuals.  In  exploring  the  use  of  the  new  technology,  we  follow  a  nurrter  of  guiding 
principles: 

1.  fe  intend  to  have  the  carpus  open  to  technology.  ¥e  will  De  able  to  provide 
support  from  our  resources  only  for  a  limited  variety  of  equipment  and  software  that 
satisfy  what  appear  to  be  the  most  broadly  useful  criteria,  but  such  devices  and 
software  will  be  provided  from  a  number  of  different  sources.  Individuals  wishing  to 
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use  otner  equipment  can  do  so . 

2.  we  Inters  to  make  equipment  which  Is  necessary  for  academic  functions 
available  to  all  who  need  ttf  use  It."  our  finite  resources.wlli  limit  the  types  of 
equipment  and  the  pace  of  their  IntrooXictlon  to  the  Institution. 

3.  we  plan  to  engage  In  studies  of  the  use  of  the  technology,  Including  Its 
optimization,  and  to  make  the  results  of  these  studies  available  to  society  at  large. 
Tnese  investigations  should  Include  an  Increased  level  of  research  on  the  fundamental 
processes  (including  the  relationship  between  people  and  information  they  acquire, 
the  interact ions<among  people  making  use  of  computer  technology,  and  the  interactions 
between  people  and  computers)  as  well  as  the  specific  applications  studies  related  to 
the  computing  environment  at  Brown  and  other  institutions . 

A.  in  approaching  the  use  by  students,  faculty  and  staff  of  computational 
resources,  one  governing  principle  Is  related  to  our  educational  philosophy.  we 
require  that  undergraduates  choose  a  subject  or  subjects  In  which  to  concentrate  their 
studies,  but  we  do  not  mandate  a  particular  set  of  subjects  or  areas  for  all  students. 
The  students  are  expected  to  be  able  to  choose,  with  the  close  guidance  of  faculty 
advisors,  the  most  appropriate  program  of  study  for  them.  Studies  we  have  made  of  the  * 
results  of  this  educational  philosophy  give  us  confidence  that  the  students  who.  come  to 
Brown  are  able  to  make  their  choices  responsibly.  *e  also  feel  that,  In  the  area  of 
computing,  we  should  provide  students  with  the  best  advice  we  can  give,  and  the  best 
i  possible  programs  for  them  to  choose  among. 

PRESENT  DIRECTIONS 
Brown  university  has  established  an  institute"  for  Research  In  information  and 
scholarship  (IRIS)  to  carry  out  researcn,  to  encourage  research  and  to  have  general 
responsibility  for  the  development  of  our  plan,  in  accord  with  faculty,  student  and 
administrative  needs.  Our  plan  is  basically  to  provide,  on  the  campus,  computers  which 
we  have  labelled  as  "scholar1  s^workstat ions",  for  every  faculty  and  staff  member  who 
has  a  need  to  use  them.  Students  who  require  devices' in  their  work  will  have  them 
available,  either  through  purchase  at  low  cost  or  through  the  use  ana  loan  of 
'  university  machines.  The  scholar's  workstations  will  have  certain  requirements  to 
satisfy,  among  them  being:  a  large  memory,  a  user-friendly  Interface  requiring  no 
computer  language  to  learn  to  use  fof%JSt  applications,  'a  display  systemof  high 
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resolution  and  amenable  to  Individual  modification  (a  'bit-map1  display  satslfles 
this),  easy  conrunlcatlon  of  signals  and  flies  to  and  from  other  workstations  and 
computers,  a  variety  of  sophisticated  computer  languages  available  for  use,  and 
excellent  database  systems.  Altnougn  the  cost  of  making  equipment  available  to  all 
members  of  the  Brown  community  will  be  large.  It  Is  Important  to  define  an  acceptable 
limit,  we  envisage  that  the  level  of  requirements  will  not  be  the  same  for  all  groups 
of  users,  and  that  there  may  be  as  many  as  three  different  types  of  workstations,  from 
the'  moderately  simple  one  used  by  most  students  and  faculty,  costing  less  than  $3000, 
to  the  most  sophisticated  one  needed  only  by  a  few  of  the  faculty  members  In  the 
sciences,  costing  up  to  $20,000.  At  the  present  time  there  Is  no  workstation  which 
satisfies  all  of  our  needs,  even  at  several  times  our  cost  limit,  but  there  are  several 
available  and  under  development  which  show  promise  of  doing  so  In  the  next  several 
years . 

If  the  major  part  of  the  Brown  community  makes  use  of  workstations,  we  will  nave  to 
support  a  communication  network  with  as  many  as  10, 000  workstations  linked  to  It .  Many 
of  them  will  be  In  smaller-size  local  networks,  attached  to  BRUNET.  There  will  be 
links  to  computers  with  large  storage  capacity,  for  use  by  the  workstations,  as  well  as 
computers  with  special  functions  In  printing,  high  speed  computation,  specialized 
databases,  etc.  A  vital  part  cf  the  network  system  Involves  rapid  and  satisfactory 
access  to  library  Information*,  availability  of  books,  ordering  of  material  from  the 
Library  and  other  libraries  linked  through  external  networks  with  our  owa  and 
eventually  transmission  of  text  files  through  the  network  to  the  Individual 
workstation  user . 

We  are  In  the  process  of  developing  the  details  of  a  proposed  program  of  research 
on  the  social  and  psychological  aspects  of  the  use  of  the  new  technology.  *A  group  of 
Brown  faculty  -  humanists,  social  scientists,  physical  scientists  -  together  with 
administrative  and  professional  staff  and  a  number  of  outside  consultants,  has  been 
discussing  plans  for  research  on  the  Impact  of  the  computing  technology  on 
scholarship,  teaching  and  learning^"  and  the  social  experiences  of  members  of  the  Brown . 
community.  The  IRIS  will  develop  support  for  this  program  of  research. 

If  our  projections  of  these  developments  prove  feailstlc,  the  picture  sketched 
above  will  come  to  fruition  during  the  i9601  s.  A  description  of  the  system  has  been 
recently  published  and  Is  attached  as  Appendix  A.  Brown  Is  receiving  substantial 
support  for  our  program  from  manufacturers  such  as  the  IBM  Corporation,  Apple  computer 
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arti  Apollo  Computer,  ana  from  the  System  Development  Foundation .  We  axe  continuing  to 
seek  additional  support  and  commitment  from  Industry  and  foundation  sources,  as  well 
as  the  appropriate  Federal  agencies . 


TTiere  are  two  major  aspects  of  our  proposals  wnlch  involve  serious  questions  of 
research,  do  tn  basic  and  applied  in  character.  we  believe  these  should  De  studied  in  a 
parallel  fashion:  work  on  the  development  of  the  components  of  the  system  should 
Involve,  In  intimate  fashloa  continuing  studies  of  the  Influence  of  the  technology  on 
the  way  It  Is  used  and  its  effect  on  the  people  and  their  work.  It  is  for  this  reason 
that  we  have  established  the  institute  for  Research  In  information  and  scholarship 
with  two  parallel  and  Intimately  connected  internal  sub-units,  one  dealing  with  the 
technical  development,  and  the  other  with  the  analysis  and  research  on  social  and 
psychological  aspects. 

Research  on  the  technical  aspects  of  the  system  will  include  a  study  of  the  Kinds 
of  workstations  wnlch  suit  best  the  different  kinds  of  work  for  which  they  will  be  used: 
writing  and  editing,  calculating,  planning,  communicating  ideas  and  text  to  others, 
course. work,  storing  collections  of  information  (  e.g.,  lists  of  references), 
referring  to  large  collections  of  Information  for  specific  items,  working  with 
collections  of  data,  drawing,  musical  studies,  analyzing  art  and  photographs,  etc. 
Tne  research  effort  will  also  involve  the  development  of  the  appropriate  technology  to 
enable  easy  communication  among  the  various  workstations,  and  the  transfer  of  files  of 
information  (text,  data,  etc.)  from  computer  to  computer.  In  the  University,  the 
access  to  library  lnformationis  a  vital  part  of  this  effort.  It  Is  very  important,  In 
tne  research  program,  to  have  a  group  of  users  having  diverse  interests,  who  are  also 
ooope rating  in  the  research.  Faculty  and  staff  at  Brown,  as  well  as  students,  will  be 
key  contributors  to  the  research  effort. 

Research  on  the  social  and  psychological  aspects  of  the  effect  of  the  new 
technology  requires  a  suitable  basis  for  comparison  of  the  changes.  It  is  obvious  that 
there  have  already  been  substantial  changes  for  many  faculty  and  students,  and  that  the 
base  for  studies  Is  thus  a  constantly  changing  one.  Nonetheless,  the  state  of  affairs 
has  to  be  periodically  sampled  to  show  us  the  changes,  and  this  is  an  Important 
prerequisite  In  a  sound  research  program. 


QUESTIONS  FOR  STUDY 
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The  program  of  research  in  these  areas  will  focus  on  a  number  of  subjects.  The 
question  whether  such  a  system  will  improve  the  products  of  the  work  of  irenbers  of  the 
university  comrunlty.  ana  their  lives,  will  depend  on  the  actual  applications  adopted 
ana  the  attitudes  of  both  users  and  non-users  toward  the  changes  in  their  work  and 
life-patterns  wnicn  may  be  Involved,  we  have  Identified  three  major  and  lnter-related 
areas  of  university  activity  In  which  such  questions  need  to  be  studied:  education, 
scholarship  ana  campus  lire,  in  addition,  te  nave  to  try  to  understand  general  uses  of 
workstations  by  individuals  which  may  fall  outside  those  general  areas. 

in  education,  we  deal  with  teaching  and  learning.  The  process  is  not  restricted  to 
the  classroom,  and  ranges  in  character  from  formal  structured  coursework  to  very 
Informal  evshanges  of  Information,  we  have  experimented  with  a  number  of  new  ways  of 
teaching  (the  "hypertext-  poetry  course  and  the  computer  science  course  in  the 
"interactive  classroom"  described  in  the  Appendix  are  examples),  and  a  number  of  * 
courses  making  use  of  personal  computers  are  scheduled  for  this  academic  year. 
Experimental  protocols  for  studying  the  impact  of  the  course  on  the  students,  and  the 
result  of  the  course  are  to  be  used  with  each  course  offered,  as  was  done  In  our  earlier 
experiments.  As  the  system  develops  more  fully,  the  role  of  electronic  comiunlcatlon 
In  the  education  of  the  students  -  enhanced  individual  cormunlcatlon,  and 
conmunlcatlon  between  students  and  Instructors,  as  well  as  access  to  information 
sources  nke  the  library  collections  -  are  to  be  studied,  it  is  important  to  repeat 
courses  and  to  try  to  assess  the  persistence  of  positive  attitudes  (which  we  nave 
observed  In  our  earlier  examples),  since  the  Involvement  In  experimental  programs  In 
and  by  Itself  has  positive  results  (the  "Hawthorne"  effect) 

There  are  many  aspects  of  the  program  which  have  potential  impact  on  the  work  and 
resulting  scholarship  of  faculty  and  students,  information  is  an  essential 
ingredient  in  the  work  of  any  scholar;  Its  generation  and  utilization  will  be  affected 
by  the  network  of  scholar's  workstations.  The  availability  of  on-line  library 
catalogues,  library  data  bases,  and  personal  data  bases  Is  one  aspect  of  change. 
•  Another  Is  the  ease  of  communication  of  written  work  among  scholars  and  an  enhanced 
capability  for  close  collaboration  In  Joint  research,  studies  of  the  way  in  which 
itnese  techniques  and  errianced  tools  affect  the  pace  and  style  of  scholarship  will 
be  Important  In  answering  our  basic  questions. 

The  way  that  workstations  will  affect  the  dally  life  of  the 'individuals  In  the 
university,  particularly  students  and  staff,  is  the  third  Important  major  topic  of 
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study.  For  staff  it  may  De  a  question  of  replacement  of  normal  Jobs,  or  components  of 
jobs;  for  students  it  involves  the  question  of  tne  types  of  activities  in  which  tne 
individual  is  engaged,  and  tne  overall  Impact  on  the  social  interaction  with  others  on  " 
the  campus.  Questions  of  privacy  and  of  fairness  to  tne  IndivioXial  student  who  shows  no 
Interest  in  participating  In  tne  program  will  need  to  be  addressed.  ^ 
As  the  use  of  workstations  in  the  educational  program  becomes  widespread,  the 
opportunity  to  make  courses  available  to  individuals  not  on  campus  becomes  practical. 
as  can  oe  seen  in  the  extension  of  the  -hypertext-  poetry  course,  study  of  material  and 
discussion  of  its  meaning  need  not  be  restricted  to  people  In  the  same  place  at  tne  same 
time,  rtany  graduates  leave  Brown  feeling  tnat  they  would  like  to  have  studied  other 
subjects  and  with  other  faculty,  but  for  lack  of  time.  And  of  course  the  need  for 
continuing  to  maintain  contact  with  developing  knowledge  is  keenly  felt  by  graduates, 
particularly  tnose  In  professional  fields.  This  opens  up  the  possibility  that  future 
students  coming  to  Brown  will  be  offered  a  continuing  commitment  from  tne  University: 
four  years  of  on-campus  education,  followed  by  the  availability  of  courses  and 
Information  services  to  graduates,  which  can  be  structured  In  a  nutter  of  different 
ways.  The  opportunity  could  oe  taken  advantage  of  by  the  alumna  or  alumnus,  wherever 
that  person  chose  to  settle.  The  change  in  the  traditional  view  of  a  higher  education 
can  be  major,  since  programs  could  be  developed  which  would  be  partially  open-end^, 
with  the  educational  services  offered  after   'graduation'  meshed  with  tne 
undergraduate  part  of  the  programs . 

CONCLUSIONS 

The  opportunities  provided  by  the  avaiiac-lllty  of  very  powerful  microcomputers 
and  efficient  ways  of  providing  csommunlcatlon  among  large  numbers  of  these 
workstations,  special  computers  ond  large  informational  data  bases  seem  to  augur  for 
major  changes  in  higher  education  which  are  being  explored  at  Brown  University.  *e 
ontark  on  this  study  with  some  vision  of  a  possible  future,  but  with  an  openness  to 
possible  modifications  as  human  Ingenuity  develops  a  better  understanding  of  the  uses 
of  the  new  technology.  Veare,  in  a  real  sense,  dealing  with  an  experiment  in  and  with 
higher  education.  *e  expect  that  what  we  learn  will  have  value  beyond  the  gates  of  the 
university,  and  welcome  the  Interest  and  support  of  various  segments  of  our  society  In 
moving  forward  with  our  exploration. 
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Hany  Individual  menders  ttf  ^  &ro*i  University  coronunlty  have  Deep  Involved  in 
developing  the  Ideas  union  £*e  O^sed  he**,  and  in  carrying  them  forward.  Key  among 
them  are:  Anarles  van  Dsn,  Pror65W.and  C^irtn^  0f  ifcaputer  science,  •lUiansnipp, 
Associate  Provost,  and  Nor^  He^t*,  staff  newer  in computer science.  The  active 
support  and  commitment  of  sparer,  President  of  Brown  University,  has  been 
vital  to  the  development  of  our  p^oQr^nt* 

o 

•e  are  grateful  for  tn*  pw/iow  by  me  System  Development  Foundation, 

Apple  computer,  the  ibm  corpora  *r*>  Apolio  conputer  in  the  development  of  our  plans 
and  the  Deglnnlng  phases  of  tnejr  te5tir^. 


Networks  of  Scfioiar's  tWtftftJofts  4ft  a  iMwrslty  Cotmunlty,  by  »lnian  s. 
snipp,  Norman  Meyro*lt2  and  wmr^s  van  oam,  puoiisned  In  cohpcon'83,  oy  the  IEEE . 
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Mr.  Gone.  Thank,  you  very  much.  I  appoints  your  statement. 
We'll  hold  off  on  questions. 

Dr.  Sagik,  (  ,  lL 

Dr.  Sagik.  There  is  a  certain  advantage  «i  gomg  this  late  in  the 
program.  You  can  edit  out  all  the  things  that  Would  be  totally  re- 
petitive, but  then  you  would  be  left  with  nothing  to  say  so  you'll  go 
ahead  with  part  of  it  anyway. 

Although  Drexel  has  built  its  reputation  as  a  cooperative  educa- 
tion" school,  with  strong  engineering,  science,  and  business  pro- 
grams, we  do  have  other  programs  of  great  str&figth  in  areas  rang- 
ing from  the  humanities,  to  fashion,  and  ulterior  design.  However, 
all  of  our  students  share  a  common  track  for  their  first  year.  They 
have,  therefore,  an  essentially  prescribed  Cltfricular  sequence  in 
that  year.  That  gives  us  an  advantage  or  a  perspective  certainly  on 
the  challenge  of  computer-enhanced  education  that  may  differ  from 
other  colleges  and  universities  that  have  instituted  similar  comput- 
er requirements.  . 

In  Drexel's  case,  our  requirement  that  all  freshmen  in  all  aca- 
demic disciplines  have  their  own  self-contained  microcomputers  is 
consistent  with  a  long-term  commitment  t0  computer-enhanced 
education.  Our  proposal  for  teaching  technical  writing  through  in- 
teractive computing  won  the  support  of  Fl? SS  Sacral  years  ago.  - 
We  have  had  NEH  support  for  a  Milton  concordance  done  via  com- 
puter by  faculty  and  students.  Over  1,000  fr^hmen,  take  a  course 
in  pv-blem  solving  using  FORTRAN  and  interactive  computing 
each  year.  In  addition,  students  have  access  have  had  for  some 
time,  to  a  campus  network  of  nearly  300  terminals  linked 1  to  our 
mini-mainframe  and  to  other  off-campus  computers,  all  of  which 
are  used  for  a  wide  variety  of  academic  purposes,  Vte  think  these 
computer  applications  will  increase  dramatically,  both  in  number 
and  variety,  when  students  have  their  own  personal  computers  to 
be  used  whenever  and  wherever  they  More  important,, we 

feel  it  gives  them,  as  fir.  Glicksnian  pointed  out,  an  opportunity  to 
spend  time  that  is  not  a  course  requirement  working  at  the  com- 
puter- -a  very  critical  issue.  _ 

The  Drexel  program  is  not  intended  to  produce  a  generation  ot 
pro£r£imerr>  or  computer  scientists.  Rather,  it*  academic  purpose  is 
to  help  students  become  more  creative,  mors  knowledgeable  about 
their  areas  of  study,  more  skillful  in  the  handling  of  "information, 
and,  above  all,  more  excited  about  Earning  tyh^t  it  is  ttiey  came  to 
college  to  leavn.  .  .        .    4  a 

Consifitev/i  with  these  objectives,  Drex*l  hag  ^elected  a  microcom- 
puter featuring  a  high  degree,  an  unparalleled  degree,  of  user  ac- 
cessibility. With  all  due  respect  to  tho 'comments  made  by  the  pre- 
vious panel,  with  this  machine  the  student  notice  c^n  minimize  the 
time-consuming  process  of  learning  some  of  the  complex  and  spe- 
cialized command  instructions,-  and  the  Concentration  now  is  on 
testing  concepts  and  exploring  creative  approaches  to  problem  solv- 

^The  wording  of  the  committee  which  selected  this  computer  indi- 
cates as  its  first  task  that  we  were  charged  with  exploring  "the 
©resent  needs  and  possible  uses  of  a  student-owned  personal  micro- 
computer in  the  undergraduate  curriculum/1  The  purpose  hers  was 
to  enhance' the  education  of  the  undergraduate  students,  not  to  fa- 
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cilitate  graduate  student  or  faculty  research.  Our  primary  goal  in 
the  program  is  to  enable  undergraduates  to  have  computer  access 
whenever  they  need  it,  and  not  require  that  they  tie  into  the  net- 
work which  exists  and  is  intended  to  serve  the  university's  re- 
search interests  and  needs. 

The  selection  committee  was  faced  with  finding  a  computer  that 
would  fulfill  the  teaching  needs  of  all  faculty  in  all  undergraduate 
programs.  That,  by  the  way,  turned  out  to  be  one  more  reason  why 
we  didn't  want  to  see  everything  standardized  too  fast.  We  needed 
a  microcomputer  that  would  be  useful  whether  we  were  teaching 
FORTRAN,  whether  we  were  teaching  composition,  or  clothing 
design. 

The  task  now  underway  is  to  prepare  the  entire  faculty  to  take 
advantage  of  this  powerful  teaching  tool.  Success  in  that  endeavor 
is  the  key  to  success  for  the  entire  program.  Before  we  can  educate 
what  clearly  we  believe  is  a  computer-competent  student  body,  we 
need  an  enthusiastic,  cooperative,  computer-competent  faculty.  We 
have  been  fortunate  in  obtaining  outside  money  from  the  Pew  Me- 
morial Trusts  which  have  provided  support  for  a  3-year  effort  to 
create  what  we  would  like  to  think  will  be  the  first  100  percent 
computer-competent  faculty  around. 

The  major  components  of  this  critically  important  development 
program  include: 

A  seminar  series  for  faculty,  taught  by  faculty.  That's  a  hands-on 
program  that  goes  on  week  after  week.  Its  objectives  are  to  .intro- 
duce the  microcomputer  as  a  useful  tool,  to  help  overcome  anxiety 
about  computers,  to  introduce  applications  and  educational  soft- 
ware while  stimulating  thought  about  uses  of  that  software  in  spe- 
cific subject  areas,  and  to  introduce  the  rudiments  of  programing. 
-  We  have  a  large  software  review  center.  It  provides  a  place 
where  faculty  can  use  several  microcomputer  systems,  other  than, 
our  standard,  to  review  a  growing  collection  of  educational  soft- 
ware in  many  disciplines. 

We  have  a  process  for  the  internal  funding  of  proposals  from  fac- 
ulty for  support  of  such  activities  as  courseware  development  and 
design,  implementation,  and  attendance  at  seminars  or  workshops 
on  advanced  topics  in  educational  computing. 

We  put  out  a  widely  read  campus  newsletter  containing  informa- 
tion about  the  computer  program,  articles  of  general  interest  in 
computing,  a  glossary,  which  turns  out  to  be  critical  for  us,  and  an 
occasional  controversial  opinion — I  note  occasional. 

The  newly  formed  instructional  support  group  within  academic 
services  has  come  into  being,  consisting  of  computer  professionals 
and  students  who  help  faculty  in  software  development  or  in  the 
use  of  application  packages. 

We  think  our  faculty  development  program  is  simply  one  possi- 
ble model.  We  are  convinced,  however,  that  a  total  commitment  to 
faculty  development  and  renewal  is  essential  to  the  success  of  any 
large-scale  attempt  to  introduce  computers  into  the  curriculum. 

The  enormous  effort  required^to  assist  the  faculty  should  cause 
any  institution  considering  a  program  of  computer-enhanced  educa- 
tion to  consider  carefully  its  available  resources.  Another  concern 
is  the  paucity  of  sophisticated  educational  software,  referred  to  ear- 
lier. With  the  help  of  the  trust  moneys  that  we  have  been  given, 
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\ye  art?  compiling  an  enormous  storeroom  of  educational  software. 
But  \\a  find  it  inadequate.  Most  of  it  tends  to  use  computers  as 
little  more  than  electronic  flashcards.  The  whole  area  of  software 
development,  cited  before,  for  academic  purposes  is  one  that  needs 
to  be  supported  selectively.  We  urge  that  be  looked  at.  We  have 
started  to  do  some  of  that.  We  have  also  started  to  develop  a  very 
few  of  the  kinds  of  specific  and  subtle  teaching  aids  that  we  envi- 
sion are  needed.  But  it  is  a  difficult  job,  and  places  great  demands 
on  faculty. 

One  concern  we  have  is  that  expectations  of  students  and  par- 
ents not  outrun  the  pace  at  which  we,  as  educators,  learn  to  make 
truly  effective  use  of  the  computer. 

We  rely  on  faculty  and  students  for  something  else.  Just  as  we 
expect  them  to  identify  academic  areas  where  the  computer  can  be 
nn  effective  tool,  we  also  look  to  them  to  determine  what  areas  are 
not  appropriate  for  computer-enhanced  education.  We  don't  know 
all  the  answers  to  that  yet,  nor  do  we  know  all  the  psychological 
and  sociological  ramifications  of  our  program.  Dr.  Joan  McCord,  a 
nationally  respected  sociologist,  has  begun  a  longitudinal  study, 
both  of  students  and  of  faculty,  by  age  cohort,  by  discipline  and  - 
other  variables,  which  will  cover  the  next  decade  and  we  hope  give 
us  some  answers.  , 

We  believe  that  Drexel  University  and  other  private  institutions 
are  perhaps  in  the  best  position  to  determine  the  value  'of  the  mi- 
crocomputer to  higher  education.  Whereas  the  required  purchase 
and  vast  investment  in  microcomputers  may  be  unrealistic  at  pub- 
licly supported  colleges  and  universities,  it  is  possible  at  private  in- 
stitutions. I 

1  hope  that  support  will  be  made  available  so  that  institutions 
that  have  undertaken  such  a  venture  can  study  all  aspects  of  com- 
puter-enhanced education  and  permit  them  to  make  valid,  docu- 
mented recommendations  to  the  rest  of  higher  education,  as  well  as 
to  assist  in  all  innovative  approaches  to  the  development  of  educa- 
tional software. 

As  appendices  to  these  remarks,  I  have  attached  for  inclusion  an 
abridged  report  of  the  Drexel  Microcomputer  Selection  Committee, 
and  a  number  of  comments  made  by  faculty  after  they  have  begun 
playing  with  it. 

Thank  you. 

[The  prepared  statement  of  Dr.  Sagik  follows:] 
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MICROCOMPUTING  AT  DREXEL 
tjdrnnnl  P,  Saglk 


Although  no  one  cthild  be  more  excited  by  the  educational  potential  of 
microcomputers,  I  offer  snme  Words  of  caution:     the  microcomputer  may  not  be 
appropriate  for  every  student  In  every  discipline  in  every  college  or  university 
in  the  country.    Sometimes,  residing  the  weeklies  and  newspapers,  one  almost 
feels  political  leaders  and  parents  pushing  us  to  conclude  that  computers  must 
become  a  way  of  life  for  all  students  ■ —  and  as  quickly  as  possible.  This 
probably  seems  a  surprising  admonishment  from  an  officer  of  Drexel  University, 
which  requires  every  member  of  the  1983-84  freshman  class,  regardless  of 
academic  major  or  career  plan*  to  own  a  personal  computer* 

Although  Drexel  has  built  its  reputation  in  engineering,  science  and 
business,  we  have  extensile  programs  in  humanities,  communications,  music, 
political  science,  history,  psychology,  dietetics,  early  childhood  development, 
fashion  and  interior  design.    However,  our  students  share  a  common  track  for 
their  first  year,  with  an  essentially  prescribed  curricular  sequence.  That 
gives  us  a  perspective  on  the  challenge  of  computer-enhanced  education  that 
differs  from  other  colleges  and  universities  that  have  instituted  similar 
computer  requirements*    While  we  arc  stimulated  by  the  challenge,  we  see  some 
signs  that  while  this  program  may  be  right  for  us  now,  it  may  not  be  right  for 
everyone . 

In  Drexel1 s  case,  our  requirement  that  all  freshmen  in  all  academic  «., 
disciplines  have  their  own  self-contained  microcomputers  is  consistent  with 
a  long-term  commitment  to  computer  enhanced  education.    Our  proposal  for 
teaching  technical  writing  through  interactive  computing  won  the  support  of 
the  Fund  for  the  Improvement  of  post-Secondary  Education  (F1PSE) .    Over  1000 
freshmen  have  taken  a  course  in  problem  solving  using  FORTRAN  and  interactive 
computing  for  several  years.    In  addition,  students  have  had  access  to  a  campus 
network  of  nearly  300  computer  terminals  linked  to  our  mini-main  frame  and  to 
other  computers  off-campus,  which  are  used  for  a  wide  variety  of  academic 
purposes,  including  structural  analysis  assignments  in  engineering;  remediation 
and  drill  in  foreign  languages;  textual  studies  and  criticism  in  literature 
courses;  reviewing  records  and  documents  in  history  courses;  developing 
management  game  plans  in  business  courses;  and  facilitating  the  development 
of  language  and  cognitive  skills  in  early  childhood  studies.    Such  computer 
applications  will  increase  dramatically  —  in  number  and  variety  —  when 
students  have  their  oWn  personal  computers  to  be  used  whenever  and  wherever 
they  want. 

The  Drexel  program  is  not  intended  tor  produce  a  generation  of  computer 
programmers  or  computer  scientists.    Rather*  its  academic  purpose  is  to  help 
students  become  more  Creative*  more  knowlcdgable  about  their  areas  of  study, 
more  skillful  in  the  handling  of  information,  and  more  excited  about  learning. 
For  some  students*  this  may  mean  understanding  no  more  about  how  a  computer 
works  than  they  do  about  how  a  calculator  or  typewriter  works. 
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CMi.iUtunt  wiili  ibPH«  iilijwalvpn,  OruKul  luw  wind  ml  n  mlcnuniimiutur 
that  hMturi.H  ,111  imimrnlltshMl  dogrmi  of  user  ncommlhtUty,    With  this  wddilno, 
i  MtthU-nt-miOlt-i<  imii  avoid  the  thm-coiiHumhi|\  process  of  learning  cnmplun  and 
'.i|h>i-I.iIUi*iI  rumm.ind  instructions,  and  ciiiumjiiI r ntu  Instead  mi  LuHtliiK  cimceptn 
and  exploring  rrentlve  .ippriMchctt  l\pn^<Mn  solving. 

The  author  i?,eil  pintle  I  -  which  wo  at  Droxcl  cnll  llm  "Applu  IWl"  wlU 
be  available  I »  students  during- the  winter  term.    Us  election  was  modu  ny 
n  MM'tlnl  faculty  committee  ruprosuntlng  «H  of  U,c  ""Ivert.lty.  Thu 

unrdliiH  »r  that  entiunlttuu'r,  first  task  nays  n  great  dual  about  the  emphasis 
nf  nrt«vi*l'H  protect.    Tlui  Rruii|Kw«B  charged  with  exploring  "the  present  neer  s 
mil  iuimsIMo  hhl'H  of  a  st  itdeut-owncd  personal  microcomputer  In  the  undergraduate 
curriculum".    Ure.sol  lutiv.'rsl ty ' h  purpose  In  to  enhance  the  education  of  the 
undergraduate  students,  nut  facilitate  graduate  student  or  faculty  research. 
Our  primary  goal   In  this  program  Ih  tu  enable  undergraduates  to  have  computer 
access  whenever  they  need   It  and  nut   require  that  they  tie  into  p  network  that 
Is  intended  tn  hit vo  the  university's  research  Interests  and  needs. 

The  selection  committee  war.  faced  with  finding  a  computer  that  would 
fulfill  the  leaching  "weila  nT  all  facuUy  lu  all  undergraduate  programs  —  *» 
mhTOCi.mputer  that  could  be  used  to  teach  freshman  composition,   clothing  design, 
or  the  basics  of  computer-aided  design  and  manufacturing.    The  machine  we  chose 
will  serve  faculty  as  well  as  their  students-. 

The  t.isk  now  underway  Is  to  prepare  the  entire  faculty  to  take  advantage 
of  this  powerful  teaching  tool.    Success  in  that  endeavor  is  the  key  to  success 
fur  the  entire  program'.     before  wo  can  educate  what  may  be  a  computer-competent 
qimlLMit  body,  we  need  an  enthusiastic,  cooperative,  computer-competent  faculty, 
The  IVw  Memorial  Trusts  have  provided  $2.8  million  to  support  a  three-year 
effort  to  create  what  we  think  would  be  the  flrsflOO  percent  computer-competent 
faculty  in  the  country. 

The  major  components  nf  this  critically  important  faculty  development 
program  lite  hide :  . 

-  A  20-hour  seminar  for-  faculty  taught  by  faculty.     Us  objectives  are 
to  introduce  the  microcomputer  as  a  useful   tool,  to  help  overcome 
auxietv  about  computers,  to  Introduce  applications  and  educational 
software  while  stimulating  thought  abnut  uses  of  that  software  in 
specific  subject  areas,  and  to  introduce  the  rudiments  of  programming. 

-  A  Software  Review  Center.  Established  In  the  university's  library, 

the  Center  provides  a  place  where  faculty  can  use  several  microcomputer 
systems  to  review  a  growing  collection  of  educational  software  in  many 
disc  ip I ines. 

-  A  process  for  the  Internal  funding  of  proposals  from  faculty  for 
support  of  such  activities  as  courseware  design  and  implementation, 

1  and  attendance  at  seminars  or  workshops  on  advanced  topics  in  educa- 
tional computing. 
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-  A  wldoly-ruad  Liini|uin  iti'WiilitUur  i:ouialnlnu  Information  ahout  ihn  rnmpufcnr 
prugr.-inii  urtlrlmi  nf  uuiuir.il  hunrwiL,  a  gloHiinry,  ami  an  nccmihnwil 
controvert*  hi  I  nphihm. 

-  A  unwly  formed  hmlrnct  Imml  NuppnrL  tirqup  within  Academic  Servluuu  to 
l.lu«  Dru.Ki'l  C'limptiLif r  CouLur.    Thin  group  nf  irnmpuLer  prof  uhu  luim I  h  AJHl  , 
MtudoiiLn  IwlpM  faculty  hi  aoftware  development  or  the  uho  of  niipUctttlnp 
packagus . 

Wo  think  Druxol'n  faculty  development  program  la  one  pnuslblo  model.  Wo 
nru  convinced  Lliat  a  total  commitment  Lo  faculty  devulnpment  la  onsen tint  to 
thu  miccuHS  of  any  largo-scale  attempt  Ln  Intruducu  computers  Into  tho  curriculum 
Our  effurln  are  puyhiR  off  already.    Wc-  Iuivd  one  prnfuaaor  whn  hna  taught  intra" 
Uiietnry  accounting  morn  Lhan       years.    This  year  hu  will  touch  it  with  the  nun 
nf  eumpulera  Lhanka  to  Hpeclal  nnftwaru  lie  una  hulpLMl  develop.    Another  pfofeaaPT 
npoiU  much  of  Lhu  summer  plugging  variable  si  huo  au  ccnnnmtc  model  so  Lh.it  his 
students  can  sue  how  due  I h hum  affecting  government  upend  lug  might  affect  auch 
conditions  as  unemployment  and  iuflntlou.     Neither  professor  had  nny  previous 
experience  with  computers  an  teaching  toola.     Now  they're  at  the  forefront  of 
nil  exciting  change  in  education. 

The  euormotia  effort  required  to  naaiat  the  faculty  ahnuld  cause  any 
Institution  ennahlor  lug  a  program  nf  computer-enhanced  education  to  consider 
Ita  resources.    Another  pnsslhle  concern  ia  the  paucity  of  sophis t icatud 
edunatlonal  aoftware.    With  the  help  of  the  Pew  Memorial  Trust,  we're  com- 
piling an  enormous  storeroom  of  educational  software.    But  it's  not  adequate. 
Host  commercially  available  aoftware  tends  to  use  computers  as  little  more 
than  electronic  flashcards.    The  whole  area  of  software  development  for 
academic  purposes  Is  one  that  needs  to  be  suppnrted.    We  have  started  to.  do 
that  at  Drcxcl.    We  have  also  started  developing  a  very  few  of  the  kinds  of 
specific,  sophisticated  and  subtle  teaching  aids  that  we  enviaion.     But  it's 
a  difficult  Job  —  and  nne  that  places  even  greater  demands  on  our  faculty. 
We  are  concerned  that  expectations  of  students  and  their  parents  not  outrun 
the  pace  at  which  we  as  educators  learn  to  make  effective  use  of  the  computer. 

We  are  relying  on  -our  faculty  and  on  students  for  something  else.  Just 
as  we  expect  Litem  to  identify  academic  areas  where  the  computer  can  be  a.n 
cffccLive  tool,  we  also  look  to  them  to  determine  what'  areas  are  not  appropriate 
for  computer-enhanced  education.     We  don't  know  the  answers  to  that  yet.  We 
also  don't  know  all  the  psychological  and  sociological  ramifications  of  our 
program.     Droxel's  Dr.  Joan  McCnrd,  a  nationally-respected  sociologist,  has 
begun  a  longitudinal  study  that  will  provide  some  of  those  answers. 

We  think  Drcxcl  University  and  other  private  institutions  are  in  the  bcst 
position  to  determine  the  value  of  the  microcomputer  to  higher  education. 
Whereas  the  required  purchase  nf  microcomputers  may  beQunrealistic  at  publicly- 
supported  colleges  and  universities,   it  is  possible  at  private  institutions. 
We  have  demonstrated  that  by  enrolling  for  1983-84  the  largest  freshman  class 
in  Drexel's  history. 
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I  lu»|u<  \\u\l  itn|t|t|ir  I  Will  bn  imiiU»  MV«l|luli|n  tin  MwU  IniiL:  I  till:  ItiiHl  Mlilt 
havii  uinU>rtnknn  \nw-\i  m  vmunro  a^n  miiily        nnpuiit m  of  rniniuunr-inilimKMiil 
v-ilurui  Inn,  mul  |»nrm(t  (hum  in  wikt'  v«il|il,  ilncuntnuliMl  rmMiniuiMiiflitt  I Mnn  In  ibu 
Vi'iii  nf  Mnlmr  uihitMt  dm,  im  wm  1 1  tin  hi  nniilnt  In  all  hmnvnt  lv«'  m»pri**icht*M 
U»  (lit*  ilnvulnpimml  ol'  iMutJiiL  |nnn  I  inH'twiiru, 

I  Imvm  iiiini'luMl  i\n  MjipDml  I  com  in  ilmim  <*inmnt««t  h  for  litu  liiiilint  In  tlu* 
nrlniud  irwinl  mi  «hrli|j»eil  rn|»ni;i  nf  tli<>  Urnxol  M  lerntHininnU^  Sin  I  act  Ion  Roin* 
mltiiM*  tin  wnll  mi  irununntttit  by  hullvlilu.il  fonilty  uwmhorn  whlo.li  W»>ru  prtntuil 
In  tint  nrWHluttur  rotum*'!  to  In  my  rumiirkii.  n 
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AinNlltX  1 


The  role  of  the  computer  ns  an  educational  tool 


lly  Pi.  Ili'rnari|  Sagtk.Vue  Pmsuleiil  Int  Ar.iilt'iMii  Allairs 

Uitisnisiln'S  have  preserved,  enham  til  and  pasv. 
hI  un  km>wh-|lgo  liif  ciTtlniies,  Naming  I  hi: 
i  Miii|inu«r  'Man  nl  the  Year."  as  lime  riitiK.i/liiu 
(Iff  vnlly  did,  ilni'sni  change  thiiM'  tasks,  IiuI  it 
lines  Mi|iK«'0  ill-*!  we  hi  higlu-r  education  must 
ti >i*  ti h i.\y %-?rrrv,>tci|HKv  m  tinier  in  ilu  the  jtili  Ih'lU'i, 

ITmm'I  University  has  mandated  th.it  all  I  'Ml  I  incoming 
freshmen  own  ni  luue  .uf  ess  tu  a  nm  lurnmputer.  and  it 
it,  likely  tti.it  m.irly  other  colleges  will  fulliiw  this  IimiI. 

I. U'l" I'M  1,1. IV  »MU|  M'llMi(|,l(y  schools  .tie  jIllMily  Introducing 

students  |o  imcmciirnpulinu,,  ami  lis  reasonable  to  it  mime 

hy  the  end  nl  this  decade  vuiu.tlly  .ill  student*  will  hr> 
inn  MiiTif  computer  skills  with  them  when  entering  college. 

Perhaps  I  let.  a  us  n  i cist  -iml  UHfi'iiicesMhilHy  have  made 
ihjTii  ii'^ilily  available,  t|ir  fin. us  tiMl.iy  seems  |u  hi*  on 
tiiiiriKiint|<titVM,  not  mu  rncnmpuling.  At  Drexcl,  vs t»  feel 
this  emphasis  i,n  the  machine  is  distorted.  The  computer  is 
,  hut  one  uf  several  MU'.ini  hy  sshich  to  achieve  nui 
Vtitilemii  Kt>aUantl  the  computer,  per  te,  is  nut  about  to 
h en une  ihe  purpose  n(  lt  un^crsity  education. 

\  It  is  jls/i  important  in  nnk«  th.it  Uresels  intent  is  nnt  In 
product-  ,i  campus  full  of  computer  programmers:  it  is, 
Miner,  in  Uvlp  siui/imp  ht'<  cme  nwv  cn-alrse.  skillful  and 
Irmvtfedjjeab/e  through  |/,L'tr  use  or*  the  most  powerful 
infnmirthori'hanuVmfi  tfnil  yet  devised.  Some  have  express- 
eil  .  nniern  thai  stuili>nt  use  of  microcomputers  will  erode 
basic  sV  1 1|  v  On  the  contrary,  kvy  skills  syill  he  en  ft. meed  as 
th«  student  is  freetl  truiu  routine  and  rnte  tasks  and  en- 
couraged tu  Concern  rate  un  understanding  concepts.  An 
example  is  the  computer's  ssord  processing  capability. 
Students  report/that  it  Mps  thern  focus  un  developing 
ideas,  not  s imply  typing  clean  copy. 

At  Diesel,  a  conscious  decision  ssas  rn.nle  to  use 
micmcornpuiers  to  enhance  the  teaching  uf  cuiricula  nnsv 
in  place.  Tin*  intent  i«,  tu  make  the  student's  siudy  of  tradi- 
tional sulnecl  nitiltt*'  more  sophisticated  by  using  this 
technology.  Students  in  cogmiise  psychology,  for  example, 
ran  wink  ssiih  computer  programs  that  simulate  well- 
.known  experiment*  and  ihen  compare  their  resulis  with 
hncimgs.  lecordi'd  m  the  professional  literatuie,  Students 
i  . in  transcend  thi>  boundaries  uf  textbooks  and  journals  to 
corroborate  vvh.it  they  have  read  svith  their  own  simulated 
experiments.  \\'e  bt'hcvc  th.il  the  use  uf  microcomputers  . 
,  can  rVmrl  the  slur/em  to  respond  to  easting  course  \ 
mjtr'ti.d  wirh  tjieater  i  rejpsity, 

A  pmhlem  universities  face  as  students  become  more  1 
,*< nvt-  tisei%  of  microiompuiers  is  thy  need  to  support  a    \  • 
nusstso  (.iculty  tlevelupment  effnit  so  that  teachers  can  fuh 
lv  jiVist  their  stuilents.  We  already  expect  the  faculty  to  i 


keep  np  Ui  tlaie  in  their  sepauttu  (luclphnei.  Now  we  are 
askipH  ilium  in  Iniegraie  luachliig  nielltutli  which 
siimilt.Hieutivly  unni'lt  that  suhject  mailer  while  irri|i.tri|nH 
ili^Hiliitnl  itiinpiiter  competency  to  s|utliml*. 

fruiunaluly,  hauhvaie  >mil  snltwaie  tlevelopiiiDiits 
h.ive  lipuighi  hi  all  to  i|m  (Hiint  when1  we  t  art  be  elfectlve 
fdinpmi'i  irvers  wilhmn  being  highly  hainwl  computer 
speciulnH,  There  vva*  a  lime  when  any  computer  applied' 
turn  leifUired  the  rhiect  *nil  exlensive  Involvement  of  pm- 
giamnten  and  other  esoteric  speciatittt.  Through  a  pio- 
grdirt  uf  in-luiijse  courses,  Prexel  Is  now  able  to  develop 
in  Itresrm  faculty,  not  js  computer  sclenllstv,  but  as 
knitsvlerlgeitble  profesiionuts  who  Are  competent  computer 
uti'rs  in  their  own  fields  of  expertise, 

As  our  faculty-ami  students -become  more 
stiphisucaied  in  their  use  al  microcomputers,  ihe  machines 
themselves  n»jit  have  ||ie  potential  to  gtow  along  with  I  he 
uteri'  tapabilities,  tipjndahllity  is  one  uf  several  f.uliirs 
we  bit ve  considered  during  a  methodical  search  for  thp 
eipupment  that  best  suits  nur  needs. 

The  di'Cisiiin  to  require  every  fieshman  to  have  acces* 
W  his  or  her  own  microcompuler  was  a  surprisingly  easy 
one.  ik-spiie  our  concern  over  the  financial  Implications  lo 
prospective  students.  At  DrexcUasal  most  other  univer- 
sities-the  demand  for  almost  unlimited  access  lo  com- 
outers  fji  outstrips  the  ability  to  provide  \\.  And  the 
cost -as  are  all  tosts-|s  passed  on  to  students  through  ad- 
ditiun.il  tuition  and  fee  increases.  To  allow  students  to  gain 
more  access  ^me  for  their  money,  the  decision  to  lequire 
microcomputers  was  a  logic.il  one.  This  Is  especially  true 
at  Dreu'l  where  students  spend  up  to  t8  mcinlhs  at 
cooperative  education  jobs,  usually  at  sites  away  from 
campus. 

At  the  end  of  their  Dre»e|  career,  our  graduates  will  be 
ah'e  to  lake  their  microcomputers .^ind  enter  the  working 
wodif  as  highly  marketable  professionals.  Parents  who  are 
concerned  about  adding  the  cost  uf  a  microcomputer  to 
the  cost  of  college  must  consider  the  importance  of  com- 
puter competency  <ts  a  career  asset,  enhancing  the  value 
of  the  eiluciitlun  received  no  matter  what  the  field  of  study. 

It  is  Drenel's  gnal  to  educate  professionals  to  be 
prepared  for  |he  world  in  which  |hey  will  spend  their 
woiking  lives.  At  an  approximate  cost  equivalent  to  one 
e*"a  textbook  per  course,  Drexel  will  be  able  to  improve 
the  educaiional  process  markedly, "prepare  Ihe  graduatlng  '  ~ 
student  for  a  career  which  wj||  be  fulfilled  largely  in  the 
2 1*1  century,  and  contribute  even  more  than  we  already 
do  toward  providing  the  talented  Individuals  who  will  help 
revitalise  this  region's  economy. 
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AITMiMlK  II 

Faculty  perspectives  on  creative  computer  applications  In  education 

VNiilinrt  wilii  mini  pnimwtn 
tiding  il  uinipiiiw  tn  it  wtiiinit  mhinu  \  .to  v^t  iu>  thiilimu 
ahum  Mirr»»OrtMH  Ihi'V  n'ntnl  usually  as  a  t hmi».  HiimUuih 
iiitt  hpiiiiiih'il  I ly  rniM|Mii(ir  gaums  limy  tit  % « ■  | il  IIh> 
net  I'Milv  ill  Inllnwing  it  ItiKh  >d  mi  ill  i fimimwh.  Id  dninn 

llltHI  i|W|l  |l(Hgt,U11IJj(j!|L  Mwhmls  mxv\\\  die  (.11 1  lllill  llley 
will  ntil  Wfih«  ,\n  »'fHii  mWM(iiniiim  on  Hit'  (MM  My.  tvon 
Hum'  who  Invent  ImiI  pniHNniming  kntiw,  .ill  pimiraiip. 
Imvi«  in  I'"'  tMwHgfil  Why  not  reviii'ilr*  All  wriimg  h.is  In 
l^i  invlu'it,  Any  iiinfesMuml  writer  expem  in  m\w\  many 
MtnlcuU  »'H|hm  t  in  wile  il  time,  h.ind  ii  in.  and  gt'Un  A. 
Keyisltig  nuMni  a  I i*k  i  imlusing  mt»»»  erf  wmd>  (many 
muspifHetll,  II  we  fundi  make  revision  at  inii'Hi.il  tn 
wilting  <\\  debugging  *»  1,1  fmiHWimiing,  wu  t uillil  linpmvu 
Hut  i|u>ihly  nl  Miiili'iil  willing,  Ami  hmhh  ihu  tompiimr  *»f » 
|t'i\  ihu  .nlv.tnl.in*1    H'lapiutlng  Ihv  euilertU'iil  nf  liMrm 
inn  hy  also  stimulating  Invention, 

Wo  nitisi  Mill  ie.uh  llm  lund.tmi'nl.iU  til  writing,  lint 
wo  h.|vu  .ithlotl  .1  wnrtl  pHut'siing  tali  <ll  Pteu«l  University 
Id  enroiiMge  .nut  faclhlale  Minlenl  writing.  The  sliidcnl 
response  has  hecn  overwhelmingly  positive,  I  have  (numl 
tlu'll  enthusiasm  n«iit?r .lit.**  an  excllemenl  i»huiil  wrlllnH 
1li.it  isgenglne  alhell  ummi.il,  I  uiv  I  hi'  lectin  v  lime  In 
Uiver  Ihv  traditional  course  content  and  ihe  lah  lime  lo  In- 
Iroduce  AlCAD  which  Ii  our  word  processing  sultware, 
and  in  confer  Individually  vyith  students  at  their  terminals. 

(Mil  the  cumpuler  does  more  llian  make  revision  easy, 
(ir  .utu.illy  en|oyab1e.  Freeing  students  bum  tin1  drudgery 
nf  lecopytng,  tin*  cumpuler  alio  (tee*  them  from  Ihe  l»0r- 
rur  of  I  hi'  blink  page.  They  have  found  they  are  less  In- 
hibited to  begin  wrillng. 

In  4  liaditional  class,  iludenh  find  themselves  spend  • 
lug  so' much  time  recopylng  some  parts  □(  (heir  papers 
that  Ihcy  have  little  motivation  to  spend  lime  at  the  Impor- 
1,1  ni  M%k  o|  crrtically  planning,  reading  and  then  revising 
whitl  they  have  wrltlen.  The  tradilinnal  approach  to  writing 
teaches  sludents  ihetoric  which  they  have  been  learning 
since  grade  school;  if  knowledge  of  rhetoric  were  all 
students  needed  Id  write  well,  their  writing  should  have 
improved  years  ago-  The  computer  can  offer  students  In 
writing  the  kind  of  tool  that  they  can  appreciate. 
-Dr.  ViUil*  Arm*, 
AitWtint  frolrtMf  of  Huminitlrt  *nd  Communkiliont 


lii  iniHimi1  in  Um'm'Is  iiinipinini/iilnin  |mig''tin<  Hr 
\\\\t\\\\\  Hesvell.  .imhi  i.iti<  ptnfr^iif  nl  |nvth»,luHV,  diid 

I  II   MllU.llll  h'lki'V,  i1*MH  litH*  MfilU'lMH  M|  |lhVM1  »  il)Hl  M 

nuiMihi'iii  Miami's.  Intimlcd  l>nnl,  ,i  nov^lnll^l  lh.it 

snvn  Ihn  l)iv«vl  r  Hunily  >n  .in  minimi  inlt'ihi.ilinii 

i«ii  h.inHti  nil  mil  UMiinpiiliM*  Ihn  InlluwiiiH  *',M^ 

tcrpu  fnini  fht*  ni'w^lt'ltt'i  IimImim  f  Ily  mg^'^inih  Ijii 

.ipplu. lining  ul  inn 1 1 it  iiiit|inicfit  in  ihr  lhvM>l '  "'Mi iilmn , 

lli'ilrtuiit  spriMiUheel  vers.itlllly 
AlthiMigh  Hie  i'li'i  1  m  in  ii  spriMihlii'i'i  >v.h  i|i'\iH,H'd  in 
ii'pl.iH'  a  Liigc  |i.||hm  wurkshet'l  used  m  ,n(in,M,,'iH'iiid 
hii.iiHl.il  iiMnninil,  it  i>  niille  vnvtlile  ,idi|  i  .id  * ■  •  ■  mill  In 
ntln'i  s\,i\\  fill  t'LHflpIl',  Ml  ,1  physus  I  I.Ws  il  ^  Ml'd'M.lly 

lit, il  Mu'limis  Iimmi  ami  unileiM.mil  wh.it  w  m » it  hy 
"ihieitly  iiuipnitniii.il  In  "  I  he  spfcnMu-i'i  i.i"     ti«»il  in 
ilusevi'MlcitlitilHtionsof  a  phvMi  .il  H'l.lhiinsl'1!''  t'g  ,  " 
velui  ity  \\  illiei  Ily  |impiiiliiin,tl  lu  thsl.niu1  tf »»v**'>'i|  lit  )i 
gisen  lime,  llu1  results  nf  These  i.ilnil.niinis  c1"  Hirn  tie 
pliilteil.  reuMling  that  the  plnl  of  velmlly  si'f*11*  dltMiueil 
ti.iveled  in  a  given  Hum  restilts  in  a  \\\>\\\\U\  in"1  ht  .idill> 
tiim.  imu  e  the  hirnudas  .mil  rel.ilHinHiips  h.iv<'  '"'en  set 
up  Ihe  1 1. (hi  i  an  he  i  iMMgi'rl  with  new  result*  '"'ing 
Ciilciilaleil  .iiilimi.ilu  .i Ily.  thus  the  spicnMie*'1'  ''lung  wilh 
.(vsiuuteil  iilnlting  siiftsviire,  pnivldes .( iuirtu,,,l,,»  .mil 
gr.iplmal  method  nl  llliistnnmg  and  reve.ihog  it'l'lllnn.d 
(nntepls  whlih  may  mrilf  m  any  (fiHipline. 
-  Or.  Ihmjltl  I  feike», 
AtMwUlr  PntfrtMir  ut  Plml<^  *m\  Alm«»|ihf»U  feirf""  , 

fumpulers  .»n(f  stutfenl  presentations 
I  his  winter  term  in  my  liusiness  policy  murs^  I  Kui  a 
i  h.nue  In  ohserve  stiine  ul  Ihe.henefits  whicl'  P»'hiin,d 
computers  will  open  op  In  faculty  and  sitideids.  In  ihe 
i nurse  learns  of  students  iln  a  ease  stmfy  pie<l'ol.i|lim.  The 
students  in  one  team  used  an  Apple  II  lu  prc>Fr«iM»(1ccin1nil. 
and  present  Iheu  visu.il  aids  on  monilors,  On  the  several 
oicasmns  (hat  I  havu  taugtit  this  course,  |  tijve  h>id  a 
number  nf  imaginative  student  presentations,  oui  \)\\\  one 
was  unupie.  Not  (inly  were  ihe  visual  aid%  un'hum,  color, 
ful,  ,ini I  precise,  hut  (lie  use  of  a  person.il  compter 
significantly  unnamed  the  use  ot  visual  aids  >n  the  presen- 
tation. There  ssav  .1  dimension  nf  fleiihihiy  >vhich  cannot 
be  achieved  with  slides,  posters,  or  st.uic  dr.»vVinKs, 


The  inipurtanie  of  ireativily 

The^vndd  is  overpoimlated  with  programme r*  wlm  i.in 
K<*Uhe  computer  to  do  anyihmg,  hut  svhn  d(ln  t  Vnow 
what  they  want  it  lo  do.  The  greatest  hrnu\ili,,n  uflhe  me 
n/ccimputcrs  in  educalion  is  the  creativiiy  o'  'ho  people 
l/ying  to  use  them. 

Or.  Slin  Smith 
/  Uni»«ti|»  «l  lUmiiit,  Curst  Irtlutri  il  Orrtrt 


Puhli.hr.1  tiff  tin-  (Nlitc  nl  UniM'.viy  KfUi,i>n>  liil.n  8       CiillnuKh,  ^t(r 
|HV»>.l.-t»l  Vh.lip  t,'ifjntK*.  il.iMlnr  «.l  (»uhli«Jl'<ti(%/tu"""tJnitJl|i»n*  ' 
t  unrnr  ^lullf-f.  |.u  fl  N>)i.h'i'.  .t«»U'»l  r<hli»v  S.niy  it>t'  »"«H.  Cit-mp 
M.  K«iv»n,  ntJtihnS,  ^SJH.n  Njmh  vhiin^ijiihy  ^kiI.  Il,f,1 


Analyzing  'real  world'  data 

Some  members  of  the  hislory-politics  department  are  do- 
ing research  which  leads  to  the  creation  of  data  sets.  For 
example,  my  own  work  In  public  opinion  research 
generates  a  variety  of  questionnaire  responses  which  allow 
the  study  of  relationships  between  altitudes  on  certain 
political  Issues  and  demographic  variables.  The  (fal.i  sets 
we  are  establishing  will  provide  an  excellent  opportunity 
for  the  analysis  of  "real  svorld*  daia.  One  example  might 
-  he  the  use  of  the  computer  to  examine  and  re  examine 
the  effects  on  electoral  outcomes  of  various  possible 
changes  in  voting  district  bdundaiics.  Doth  numerical  and 
graphical  presentations  can  be  used  to  illustrate  the  effect. 
-  WilliMn  Rownbfrg, 
Irtlutri  In  Polilkil  Science 
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APPENDIX  III 


REPORT  OF  THE  .MICROCOMPUTER  SELECTION  COMMITTEE 

Dr.  Jonathan  Burton,  Management 
Dr.  Frank' Carmone ,  Marketing 

Dr.'  Bruce  Eisenstein,  Electrical  and  Computer  Engineering  , 

Dr.  Bakhtier  Farouk,  Mechanical  Engineering  and  Mechanics 

Dr.  William  Gordon,  Mathematical  Sciences 

Professor  Al  Herr,  Mathematical  Sciences 

Dr.  Thomas  Hewett,  Psychology/Sociology 

Dr.  Donald 'Perkey,  Physics  and  Atmospheric  Science 

Mr.  Robb  Russell,  Academe  Services,  Computer  Center 

Dr.  Allan  Smith,  Chemistry  (chairman) 

Dr.  Gary  Strong,  School  of  Library  and  Information  Science 


The  full  version  of  this  report  was 
Sagik  on  November  22,  1982.  In  the 
Drexel  circulation,  all  references 
products  have^  been  omitted. 


submitted  to  Vice-president  Bernard  P. 
present  version,  intended  for  internal 
to  specific  microcomputer  vendors  and 


26:1 


258 


I.  CONSTITUTION  AND  CIIAWJK  OK  THK  SKI.KCTION  COMMITTED 

The  Microcomputer  Selection  Committee  was  conatituted  by  Vice  President 
Doriinrd  P.  Sagik  in  a  letter  dated  October  28,  1982.  At  the  same 
time  Dr.  Gagik  appointed  the  Microcomputer  User  Committee,  chaired  by  Prof. 
Robert  Gilmore.  Dr.  Sagik  spoke  with  both  committees    on  November  2,  at  which 
time  he  charged  the  Selection  Committee  with  the  following  tasks: 

(t)  Explore,  with  the  help  of  the  User  Commi'vee,   the  present  needs 

ft*?, 

and  possible  uses  of  a  student-owned  personal  microcomputer  in  the 
undergraduate  curriculum,  with  particular  reference  to  the  needs  of 
the  incoming  freshman  class  of  the  fall  of  1983; 

(2)  Develop  a  set  of  specifications  for  the  personal  microcomputer^^* 
based, on  these  needs  and  use3; 

("})  Identify  commercially  available  microcomputers  which  meet  or 
exceed  these  specifications. 


II.  (JOALS  TO  ACHIEVE  BY  STUDENT  OWNERSHIP  OF  A  PERSONAL  MICROCOMPUTER 

From  the  results  of  meetinga  of  both  the  Selection  Committee  and  the  User 
Committee,  a  list  of  goals  for  student  ownership  of  the  microcomputer  emerged. 
This  report  attempts  to  describe  the  assumptions  and  rationale  underlying  the 
recommendations  that  the  Microcomputer  Selection  Committee  is  making,  to 
present  and  justify  the  specifications,  and  to  identify  a  list  of  candidate 
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systems  and  evaluate  thorn  ogninot  the  specifications. 

The  goals  which  the  committee  believes  should  "bo  achieved  are  as  follows: 

1 .  Provide  stand-alone  computational  power; 

2.  Provide  access  to  larger  computer  systems; 

3»  Enable  the  introduction  of  computer-based  instruction 

into  the  curriculum; 
4*  Provide  a  useful  collection  of  software  and 

hardware  tools  to  be  carried  by  the  student  'J**, 

into  co-op  and     post-graduate  employment. 

III.  REQUIREMENTS  FOR  THE  MICROCOMPUTER  SYSTEM 

Given  these  goals, .-an  assessment  of  needs  was  independently  conducted  by  both 
the  Microcomputer  Selection  Committee  and  the  Microcomputer  Users'  Committee 
in  order  to  identify  the  functional  capabilities  which  the  Drexel 
microcomputer  should  have.  This  needs  assessment  identified  the  following 
capabilities: 

A..  Applications  Software. 

Three  utilities  have  been  identified,  as  being  particularly  important:   (t)  a 
word-processing  package;  (2)  a  spreadsheet  simulator,  and  (3)  a  database 
management  system.  The  word-processing  function  affects  all  curricula  from  the 
freshman  humanities  sequence  through  upper-level  courses  and  senior  projects. 
Students  are  required  to  prepare  written  products  for  evaluation  at  all 
levels.  The  capability  represented  by  a  spreadsheet  package  is  traditionally 
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thought  of  nu  n  bnti I rHiun-o ri on tcul  application,  but  it  is,,  in  a  more  general  . 
sense,  a  useful  tool  for  studying  the  functional  relationships  among  many 
parameters  and  as  such  could  be  used  by  many  disciplines.  The  copability 
represented  by  database  management  suys terns  is  the  representation  and 
manipulation  of  large  lists  of.  numeric  and  non-numeric  records. 

B.  Language  Capability. 

Obviously  some  higher  level  language  copability  is  required  to  enable  the 
students  to  access  easily  the  computational  power  of  the  hardware.  It  is  also 
necessary  to  have  o  voriety  of  languoges  available  to  provide  for  teaching 
logicol  analysis  of  problem  structure  and  to  accomodate  the  variety  of 
problem-solving  methods  employed  by  different  disciplines. 

C.  Graphics  Capability.  • 
This  copobility  provides  the  means  to  present  information  visually  as  graphs, 
charts,  and  onimoted  simulations.  This  is  a  necessary  component  of  the  system 
if  it  is  to  be  used  for  teaching -concepts  best  presented  visually.  It  is  also 
required  for  computer-aided  design  in  such  diverse  fields  as  engineering 

□nd  fashion. 

D.  Communications  with  Other  Computers. 

The  personal  microcomputer  must  be  able  to  communicate  with  computationally 
more  powerful  computers  having  large-scale  sources  of  information,  large 
software  systems,  and  more  sophisticated  peripherals. 

E.  Growth. 

The  selected  microcomputer  should  be  able  to  grow  in  capability  as  the  student 
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matures.  Tho  capability  to  attach  multiple  diak  drives  is  a  requirement.  In 
addition,  students  msy  ^e^vi  flt  ^ome  later  time  to  add  peripheral  devices  such 
aa  printers,  plotters,  ^igit^ne  pads,  tone  generation  hardware,  color 
graphics  capability,  and.  Analog'  to-a* ifti  tnl  convertors.  Furthermore,  growth 
does  not  depend  upon.  hot\lwai^e  nlon«5   it  in  easential  that  the  student  be  able 
to  build  and/or  acquire  a  Hbr&fy  of  special  purpose  software  tailored  to  his 
needs  both  as  a  student  and  a$  a  professional. 


TV.  SOFTWARE  SPECIFICATION  pOR  THE  MICROCOMPUTER  SYSTEM 

Specifications  are  gr"iJ&c(*  Xn^v  t*».o  catagories; 

AVAILABLE  NOW  "  ova^jab1e  f^r  installation  in  the  microcomputer  when 

purchased  bj>  fraghmen  for  the  fall  of  198? 
DESIRED  CAPAPIHTY  n  usefm  capability  but  of  lower  priority 
than  atw$ 

A.  Software  Available  I^otf 

1.  Word  process  ifl(j.  This  SoftVflfe  is  required  for  the  development, 

refinement,  end  fin*l  formatting  of  all  forms  of  written 
materials  rsqMired  of  0tudents  throughout  their 

curricUllJh>'  In  addition  the  3fcudentsi  as  professionals,  will 
always  nfsd  to  prop^re  Written  material  in  the  most  effective 
and  efficient  jfianne*  possible. 

2.  Spreadsheet  si^uia^r.  I.n  addition  to  obvious  business-oriented 

application^,  this  tool  can  be  used  in  fields  as  diverse  as 
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phyaivs,  pnychol.ig;,/ ,  sociology,  uutri^i^m  p\,omi  to  o^udy  and 
investigate  relt/MSnshipa  among  y§ri5**>lGsJ« 

V  FQ^YRU',  ."0RT?*'i  represents  ~.  fund  amen  tV*  Suability  b&*n  For  the 
kind  of  programming  required  in  *>>en<Je  a^d  engineering 
rreshmnn  coin>3e3>  and  Tor  the  nee^a  eXpre^Qd  v>y  co-op  und 
post-graduate  employers. 

4.  Pascal.  Pascal  is  a  language  developed  to  promote  good  habits  of 
problem-solving  embodied  in  structured  programming'  In 
addition,  the  constructs  of  the  Janeu&0*  facilitate 
applications  in  non-numeric  compu t* t iof>*il  environments. 

9.  RASIC.  BAOIC  is  an  important  capability  in  that  tjj*  bulK  of 
available  solutions  to  many  programming  problems  for 
microcomputers  have  been  expressed  in  fiom&  dialect;  of  this 
lrinf!Uflg*« 

6.  Rraphic3  software,    Both  business  graphics  Applications  packages 

and  graphics  routines -accessible  through  some  supported 
programming  language  other  thpn  assembler  are  reauired.  Thia 
^      software  makes  it  possible  for  the  atu^ent  &nd  the  teacher  to 
most  effectively  and  efficiently  niaKe  Use  of  the  full  range  of 
graphics  display  capabilities. 

7.  Large  bane  of  applications  packages.  We-e*isting  applications 

packages  can  help  to  reduce  the  time  fl^l  cOa^a  required  to 
develop  programs  for  instructional  (They  »lso  h^lp  to 

avoid  the  re-invention  of  the  wheel.) 

o 

8.  Terminal  emulation  software  .  The  capability  t0         the  personal 

microcomputer  as  a  terminal  to  cgininunUflW  v/ith  some?  larger 
host  in  the  future  is  a  major  %o*l  °f  %tW«flt  ownership  of 
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microcomputers.  .  ? 

9.  Database  management  package.  A  database  nfllnagoment  package  U 

important  because  students  as  they  learn  and  work  are  required 
to  organize  and  manipulate  ouch  information  as  names, 
reference  citations,  and  large  data  sets. 

B.   Desired  Software  Capability  t 

1 ,  Additional  High-level  languages.  Mentioned  in  this  category  tfere 

LISP,  LOGO,  APL,  FORTH,  and  C0B0L» 

2.  Executable  computer-based  learning  material.  If  a  high-level 

authoring  language  facility  could  be  installed  on  a  larger 
machine  used  by  faculty  for  courseware  development,  the 
executable  results  of  that  facility  should  be  able  to  be  run  ' 
on  the  personal  microcomputer.  However,  the  microcomputer 
itself  does  not  need  to  be  able  to  support  the  high-level 
authoring  language  itself. 

V,  HAH  DW  A  HE  SPEC  1 FICATIOHS  FOR  THE  MICROCOMPUTER  SYSTEM 

Spec i fica tionn  are  grouped  into,  three  catagories: 

REQUIRED  HOW  -  installed  in  the  microcomputer  when  delivered 
REQUIRED  CAPABILITY  -  must  be  nble  to  be  added 
at  a  later  date 

DESIRABLE  CAPABILITY  -  useful,  but  of  lower  priority  than  the 
required  capability 
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A.  Hardware  Required  Mow. 

1.  A  minimum  of  48Kbytes  RAH  user  workspace.  JThis  amount  of  memory  Is 

required  if  the  U3er  ia  to  perform  significant  tasks.  It  can 
not  be  preempted  by- the  operating  system  or  its  utilities 
since  this  could  preclude  the  use  of  on  applications  package 
or  language. 

2.  One. disk  drive,  160  Kbytes  minimum  storage.  Reasonable  word 

processing  capability  necessitates  a  minimum  of  one  dislc 
drive.  Cassette  storage. and  retrieval  of  files  is  unacceptably 
slow. 

3.  00  character  display  with  upper  and  lower  case.  For  word 

o 

processing,  or.*  <?€  the  major  uses  the  microcomputer  will 
have,  the  ability  to  display  a  full-width  page  and  produce 
upper  and  lower  case  type  is  Considered  to  be  essential  by 
the  faculty  teaching  composition  courses. 

4.  High  resolution  monitor,  not  a  T.V..  A  video  monitor  which  has  been 

designed  for  computer  use  provides  a  high  level  of  clarity 
which  enhances  the  ease  of  readability  of  both  textual  and  " 
graphical  images.  This  reduces  fatigue  which  can  build  up 
during  periods  of  extended  usage. 

5.  Bit-mapped  graphics,  192  x  280  pixel  minimum.  The  capability 

provided  by  bit-mapped  graphics  allows  the  display  of 
graphical  images  with  a  high  degree  of  clarity  and  detail. 
This  opens  up  a  variety  of  applications  not  available  with 
character  graphics,  applications  which  are  often  associated 
with  specialized  equipment.  With  thi3  capability  students  and 
faculty  would  be  free  to  explore  the  use  of  quality  graphics 
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•in  nil  naptfvtn  of  the  teaching  and  learning  process. 

6.  interface*  This  interface  ia  the  moat  commonly  ueed  otandard 
for  communication  with  peripheral  devicea  and  main-frame 
computers*  Without  the  ability  to  communicate,  the  machine  can 
not  ho  iirjod  to  send  and  receive  information  produced  on  other 
nuichincn,  or  to  nerve  as  a  terminal. 

7.  High  reliability  and  durability.  Since  the  machine  will  be  U3ed  by 

students  in  all  areas  of  their  academic  environment,  the 
machine  must  be  characterized  by  a, high  degree  of  reliability 
and  durability.  This  is  necessary  to  enable  students  to 
complete  their  various  assignments  in  a  timely  fashion. 
Constant  or  repeated  malfunctions  will  create  nothing  but 
frustration  in  bo\h  students  and  faculty. 
B,  AH  bnoie  hardware  from  Vie  vendor.  With  the  possible  exception  of 
the  monitor,   the  flasic  system  should  be  provided  by  a  single 
vendor.  Given  the  wide  availability  of  integrated  systems 
already  in  existence  it  is  not  necessary  to  introduce  the 
complications  of  procurement  and  maintenance  that  would  arise 
with  multiple  vendors. 

Required  Hardware  Capability 

1.  Additional  RAM.  The  ability  to  have  128KB  or  even  256  KB 

of  memory  available  at  a  later  darte  is  deemed  important, * even 

f 

though  most  applications  required  of  students  may  not  U3e 
this  much  memory, 

2.  Second  disk  drive*  For  the  purpose  of  backing  up  files  a  second 

drive  *  \>J.e« 
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3.  Commur.lcattonn  linniware.  A  modem/acoustic  coupler  for  telephone 

communication  to  larger  hoot  computero  both'  at  Drexol  and 
elaewhoro,  as  woll  as  for  acceoo  to  remotely-baaed  aervices 
(Dow-Jones,  EPUNET,  etc.)  makes  this  n  requirement.  ° 

4.  Laboratory  equipment  interface.  The  machine  ohould  have  the 

capability  to  acquire  data  and  control  equipment  in 
the  laboratory. 

C.  Desired  Hardware  Capability 

1.  Color  graphics.  While  the  cost  of  individual  student  ownership  of 

this  capability  may  be  prohibitive,  color  capability  ia  quite 
important  for  a  number  of  departments,  and  could  be  added  to 
the  microcomputers  in  departmental  laboratoriea  or  for 
clnaoroom  displays. 

2.  Sound  generation.  Doth  the  music  and  electrical  engineering  „ 

departments  are  preaently  using  microcomputer-generated 
sound,  and  other  uses  are  anticipated  in  instruction. 


VI.  COMMITTEE  CONCERNS 

Several  concerns  the  Selection  Committee  discussed  at  length  are  poaed  for 
considera  tion. 

A.  Simplicity  of  Operation  -  the  Human  Interface. 

While  harder  to  quantify  than  the  specifications  presented  above,  this 
requirement  is  no  less  important.  The  Uaer  Committee  ranks  this  item  of  equal 
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importance  to  ouch  requirumrmtu  as  reliability,  high  level  languages,  word 
processing  software,  and  caso  of  service.  There  is  a  great  need  for  education 
not  only  of  incoming  students  but  of  faculty  in  the  uses  of  the  personal 
microcomputer,  and  a  system  requiring  a  large  amount  of  "up-front"  learning 
before  basic  applications  can  be  used  is  undesirable.  This  is  not  just  an 
issue  of  good  documentation,  although  that  is  important.  Students  and  faculty 
must  not  be  detracted  by  computer/methodology  or  esoteric  command  languages 
from  the  essential  aspects  of  l^.-iing  how  the  microcomputer  ca-n  help  them  in 
their  studies  and  enreers. 

i 

/  .  ■ 

B.  Reputation  of  the  Manufacture/. 

The  company  providing  the  microcomputer  must  be  fully  capable  of  producing  the 

/ 

necessary  units  Drexel  wi 11  -purchase  next  fall  and  also  to  provide  development 
units  for  faculty  this  winter.  The  company  should  provide  an  acceptable  level 
of  hardware  and  software  support  and  should  aid  in  establishing  service  . 
arrangements.  There  is  also  the  more  intangible  but  equally  important  "image 
issue."  Drexel  has  already' received  national  attention  with  its  decision  to 
require  personal  microcomputers  of  all  freshmen.  A  poor  choice  of  company 
would  be  detrimental  to  our  reputation  whereas  an  identification  vith  a 
technological  leader  and  innovator  could  be  of  substantial  benefit  in 
enhancing  Drexel* s.  reputation.  * 

C.  Kxpsndobi li ty . 

Next  year's  freshmen  will  be  making  a  substantial  investment  in  fl  piece  of 
equipment  they  will  be  using  here  at  Drexel,  on  their  co-op  jobs,  and  in  the 
early  stage  of  their  careers.  The  system  must  be  capable  of  growing  ua  the 
students  needs  and  capabilities  grows.  It  would  be  very  unfortunate  to  chooQe 


271 


268 

8 

a  unit  boood  on  wol l-'provon  but  limited  technology  which  will  become  obsolete 
in  a  year  or  two.  Even,  the  most  advanced  units  being  considered  will 
bo  noaring  obsolescence  when  the  froahman  class. of  1983  graduates. 

D.  Cost  to  the  Student. 

There  was  unanimous  agreement  that  for  Drexel  to  specify  the  purchase  of  a 
"toy"  or  "video  game'*  machine  >.ould  be  an  utter  disaster  even  if  the  cost  were 
favorable.  Furthermore,  there  is  the  additional  concern  about  purchasing  a 
machine  with  too  little  capability  even  if  it  does  not  fall  into  the  "toy" 
category.  It  is  no  savings  to  the  student  to  purchase  a  machine  which  must  be 
discarded  or  replaced  within  a  few  yeara.  If,  after  one  year's  use,   the  needs 
of  our  students  exceed  the  capabilities  0f  the  system  then  a  SERIOUS  MISTAKE 
has  been  made! 

In  addition  to  the  initial  cost  of '■.th©  system,  the  continuing  cost  of 
software,  maintenance,  insuranco,  and  system  upgrades  must  be  considered.  This 
committee  believes  that  the  total  annual  coat  (both  initial  eystefl  cost  and 
continuing  operating  costs)  should  not  exceed  $400  to  $500  per  year  for  the 
five-year  period  in  which  a  student  is  at  DrexeT. 

E.  Maintenance. 

An  on-site  service  arrangement  with  at  moat  a  one-day  repair  turnaround  time  . 
and/or  provisions  for  leaner  machines  is  essential  in  order  for  the  student  to 
keep  current  with  his  academic  demands. 

F.  Cost  to  the  University 

Another  type  of  cost  not  directly  considered  by  the  committee  is  the  cost  to 

\  " 
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prexel.  Certain  machines  moy  require  that  Drexel's  investment  be  larger  than 

■  ,< 

would  be  required  if  aome  other  system  were  selected  .r-Fo  r  example,  print 
stations  compatible  with  one  system  may  bo  more  expensive  than  for  an 
alternate  system. 


VII,  CONCLUSIONS 

The  findings  and  recommendations  presented  in  this  report  represent  a  mixture 
of  the  committee  members'  0)  prior  experience  vith  computers;  (2)  information 
gained  from  talks  with  vendors  and  from  vendor  presentations;  (3)  information 
from  published  microcomputer  evaluations!  (4)  input  from  colleagues,  most  , 
importantly  being  the  Users'  Committee,  and  (5)  intangible  factors  that  cannot 
be  identified  or  eliminated.  • 

Given  the  time  available  to  conduct  our  analysis,  we  believe  that  the ^report 
io  a3  complete  and  a3  accurate  as  possible. 


APPENDIX:  OPERATION  OP  THE  SELECTION  COMMITTEE 


\ 

A 


The  Selection  Committee  began  by  asking  ("Whnt  will  the  personal  microcomputer 
be  used  for,  both  next  year  in  the  freshman  curriculum  and  in  the  following 
years  by  upperclassmen?"  The  same  question  was  asked  at  the  first  meeting  pf 
the  User  Committee.  Contributions  by  department^  Qnd  Dy  individual  faculty  'i 

members  including  those  responsible  for  the  large-enrollment  freshmjin  courses, 

/  \  ■ 

were  solicited.  A  list  of  courses  which  are  prime  candidates  for  use  of  the 


/ 

/ 
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28-378  0—83- 


270 

microcompu  ter  in  tho  fall  of  ll)t\'}  was  compiled. 

Tho  Selection  Committee  beCafl  iU  deUbcrntiono  on  Wednesday  evening,  November 
J  .  Subsequent  meeting!)  of  tH°  full  committee  were  held  on  Friday  ofternoon, 
November  5,  Monday  afternoon  November  0»  Wednesday  afternoon  November  10, 
Friday  afternoon  November  12,  Wednesday  evening,  November  17,  and  Friday 
afternoon,  November  19.  ThroU6n0ut  this  period  presentations  were  given  at 
Drexel  by  a  number  of  person**1  microcomputer  vendors,  with  the  first  scheduled 
November  8  ami  the  lri3t  NoveriDer  17. 

During  this  time  the  User  Committee  and  the  Selection  Committee  worked 
closely  together,   primarily  by  means  of  the  joint  members  of  both  committees 
and  by  consultation  of  the  crimen.  For  example,  a  "global  and  technical 
check  list"  handed  out  by  pr*  Gllmore  ot  the  November  9  User  Committee 
meeting  and  discussed  more  f^lXy  at  that  committee's  November  12  morning 
meeting  wa3  integrated  into  tne  Selection  Committee's  work  that  afternoon. 

The  final  report  of  the  committee  went  through  many  drafts,  worked  on  by  many 
small  subgroups  of  the  conunittee  over  a  period  of  a  week. 
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Mr.  Reid  [presiding).  That  will  be  made  a  part  of  the  record, 
Doctor 

Dr.  Johnson. 

Dr.  Johnson.  It  is  a  pleasure  to  be  here,  Mr.  Chairman.  I  wish  to 
augment  my  remarks  that  are  in  the  record.  It  is  also  a  pleasure  to 
sit  here  next  to  Brown  and  Drexel  because  we,  being  a  public  insti- 
tution, fully  intend  to  not  repeat  their  mistakes  and  build  on  what 
they  find  out  in  the  future. 

l\vant  to  give  a  little  bit  of  background  about  how  the  Universi- 
ty of  Iowa  is  attempting  to  come  to  grips  with  or  wrestle  with  what 
1  like  to  call  information  technology.  I  think  it  is  instructive,  when 
one  thinks  about  computers,  one  should  not  just  think  of  cora- 
pouters,  but  I  don't  think  you  an  think  of  computers  as  divorced 
from  communications,  iior  divorced  from  ideas  such  as  artificial  in- 
telligence. Therefore,  it's  of  almost  as  much  interest  to  me  as  to 
what's  happening  here  as  to  what's  happening  across  the  hall,  for 
instance,  with  the  telephone  rate  changes.  ^  / 

A  few  comments  about  the  University  of  IowaT  It  is  a  State-sup- 
ported university,  similar  to  probably  what  most  of  j^ou  have  in 
your  States.  We  are  fairly  large.  We  have  30,000  students.  Our  stu- 
dent body,  surprisingly,  is  growing.  Our  enrollment  was  up  5.2  per- 
cent this  year,  and  we  suffer  with  the  other  problems  of  having 
very  high  enrollments  of  computer  science,  engineering,  and  the 
like,  to  the  extent  we  have  capped  enrollments  in  engineering. 
<  We  are  fairly  research-oriented.  Our  research  budget  last  year 
was^about  $17  million  in  grants  and  contracts,  That  placed  us  in 
the  thirties  of  colleges  and  universities  throughout  the  country, 
both,  public  and  private.  Similarly,  our  library  is  the  26th  largest 
library  in  the  United  States. 

We  have  a  philosophy  at  the  University  of  Iowa  of  a  low  tuition 
rate;  therefore,  our  tuition  is  near  the  bottom  of  the  Big  10.  It  also 
\h  approximately  $1,200  a  year.  That  represents  a  State  interest  in 
access  to  education  that  we  intend  lo  follow  in  the  future. 

The  University  of  Iowa  is  not  an  engineering  or  technical  orient- 
ed institution.  There  is  another  university  in  the  State,  which  is  a 
land  grant  college,  and  has  the  engineering  school.  Our  orientation, 
despite  recent  Results,  is  not  football,  either,  but  rather  our  orienta- 
tion is  toward  the  arts,  medicine.  We  have  some  pockets  of  excel- 
lence An  areas  Uke  speech  pathology,  theater  arts,  and  so  on  down 
the  line. 

The  la$t  comment  I  would  make  about  the  university,  before  we 
start,  talking  specifically  about  computing  and  our  strategy  for  the 
future,  isttj>al  our  university,  like  most  universities,  is  highly  de- 
centralized. I  think  it  was  Hutchins,  when  he  was  chancellor  at  the 
University  of  Chicago,  who  said  that  f<the  university  was  a  fiefdom 
of  departments  tied  together  bV  the  central  heating  system/' 

What  that  means,  to  a  \6f  of  people  that  would  seem  to  represent 
chaos.  What  is  means  is  we  make  the  important  decisions  at  a  level 
where  we  think  they  ought  "to  be  made,  in  the  academic  depart- 
ments and  in  the  colleges,  not  universitywide. 

The  reason  why  that  is  important  for  our  discussions  today  is  it's 
highly  unusual  that  a  largo  university  of  the  size  of  Iowa,  or  even 
Stanford,  would  make  a  decision  universitywide  to  require  all  their 
students  to  have  coniputers.  On  the  other  Hand,  it  is  fairly  likely 
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that  those  institutions  may  require  all  students  in  business  admin- 
istration to  acquire  a  computer,  or  all  students  in  engineering  and 
the  like,  because  that's  where  those  decisions  were  made. 

Now,  a  few  things  about  computing.  To  put  computing  whei*  • 
really  stands,  and  communications,  on  our  campuses  m  r  espective, 
I  think  we  have  to  talk  a  little  bit  about  dollars.  I  w  stimate 
that  the  University  of  Iowa's  position  is  in  the  top  ;  cent  in 
providing  instructional  and  research  computing  amoi,,  .1.  our  peer 
institutions  or  other  State  universities  throughout  the  country.. Our 
total  expenditure  in  academic  computing  is  about  $4  million  a 
war  with  probably  another  $4  million  a  year  embedded  in  depart- 
mental budgets.  Tr  - '  -esents,  at  best,  about  15  to  2  percent  of 
our  total  institute'  jet.  Our  expenditures  for  computing  are 

about  half  our  e>  3  for  libraries,  so  you  get  some  idea  ot 

the  balance  takin-  .-re  or  what  s  really  involved. 

In  addition  to  bein^  the  top  25  percent,  which  I  don  t  think  is 
just  shilling— I  think  that  that's  really  true-that  we  have  been 
pioneering  in  the  use  of  instruction  in  computing  going  back  to 
1«)73  We  started  to  put  instructional  computing  clusters  ot  the 
kind  Wre  talking  about  today  throughout  the  campus. 

I  would  observe,  in  doing  that,  we  followed  the  lead  of  another 
institution  that  was  pioneering  in  a  different  day,  and  that  was 
Dartmouth  Collage.  The  one  result  we  found  of  those  clusters  early: 
on  was  that,  the  uso  of  computers  was  not  diffused  at  all  across  the 
curriculum  but  the  heavy  use  occurred  in  areas  like  business  engi- 
neering and  computer  science.  It  was  only  with  the  advent  ot  word 
processing  that  suddenly-and  microcomputers-that  we  overcame- 
what  I  thought  were  significant  barriers  to  use  by  people  in  all  dis- 
ciplines across  the  university,,  including  English,  art,  music,  and 

thin  ^981-82  I  was  asked  by  the  president  to  review  our  situation 
with  respect  to  information  technology  on  campus.  I  did  this 
through  a  very  large  task  force  and  we  Came  to  some  significant,  l 
thinkf  conclusions,  only  one  of  which  I'll  mention  here,  and  then* 
I'll  talk  about  our  strategy.  ,  ,. 

We  conclude  that,  although  the  appropriate  role  to  be  a  leading 
edge  in  a  university— in  other  words,  we  expect  our  departments  to 
be  a  leading  edge,  but  not  the  university  as  a  whole  to  be  a  leading 
edge  in  any  particular  ar>a-that  the  time  to  expand  leading  edge 
activity  to  the  rest  of  the  university  was  when  a  technology  or  idea 
became  so  pervasive  that  no  discipline,  no  area  01  the  university 
could  escape  it.  I  think  in  about  1982  we  made  the  conclusion  that 
this  technology  was  so  pervasive,  so  important  to  the  liteblood  ot 
the  university,  that  we  could  not  escape  its  consequences. 

I  would  like  to  point  out  that  univenrities  are  in  the 1  information 
business,  and  we're  talking  about  an  information  technology,  and 
anyone  that  doesn't  think  that's  important  is  as  foolish  as  someone 
who  is  in  the  horse  business  and  didn  t  consider  the  impact  ot  the 
automobile.  I  think  that  analogy  is  not  a  clutzy  analogy  at  all. 

We  talk  about  our  program  where  we  re  at  and  talking  about 
the  meager  sums  of  money  we're  talking  about,  and  what  I  think 

^Wha^Sntfally  we  provided  was,  in  addition  to  the  funds  we 
were  now  providing  for  computing  and  information  technology,  es- 
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sentially  a  $1  million  Superfund  which  should  expand  over  2  years 
to  be  a  $2  million  Superfund.  Essentially,  that  fund  was  targeted  to 
providing  an  increased  terminal  base  for  students  or  work  station 
base  or  microcomputer  base,  if  you  care— I  use  those  terms  fairly 
loosely— and  providing  the  underlying  resources  to  make  effective 
use  of  computing  at  the  university  work.  And  let  me  get  to  what  I 
mean  by  effective  use  and  sort  of  underlying  resources. 

That  we  think  that  over  time  we  will  want  most  of  our  students 
to  acquire  computers.  We  do  not  necessarily  want  them  to  acquire 
computers  because  we  want  to  avoid  cost  to  the  university.  But  we 
think  they  are  significant  enough  that  they  should  be  used  and,  on 
the  other  hand,  like  calculators,  we  think  that  students  will,  in 
fact,  acquire  them  whether  we  recommend  them  or  whether  we  re- 
quire them  or  not.  ,  . 

I  do  not  think,  even  at  a  public  university,  that  student  acquisi- 
tion of  computers  is  a  major  problem— if  the  following  conditions 
hold:  If  we  can  provide  adequate  financing,  in  other  words,  if  we 
can  attract  capital  to  purchase  equipment,  that  we  co4d  lease  to 
students,  I  think  that's  barrier  No.  1  that  we  have  to  overcome,  but 
I  think  that's  a  solvable  problem.  We  think  we  will  do  that  by 
bonding. 

The  second  point  is  we  do  not  think  it  s  a  major  problem  if  we 
can  receive  significant  discounts  from  manufacturers.  If  we  can  re- 
ceive discounts  of  the  like  of  Drexel  and  other  early  pioneers  in  the 
area,  then  we  think  we  can  handle  the  situation. 

The  third  major  "if  is  that  we  think  we  could  do  this  if  we  have 
sufficient  financial  aid  from  other  sources  to  help  those  students 
that  don't  have  funds  to' acquire  their  own  equipment,  and  last,  we 
think  we  can  do  it  if  we  can  enter  into  flexible  software  agree- 
ments with  vendors  so  that  we  don't  have  to  buy  one  piece  of  soft- 
ware for  every  piece  of  equipment.  I  think  that's  an  important 
point. 

Our  target  is  roughly  a  charge—  oo  you  get  some  order  of  magni- 
tude—we  think  we  can  do  this,  when  we  get  equipment  that's  capa- 
ble, where  we  can  charge  students  essentially  $250  to  $500  per  stu- 
dent per  year  v/ith  a  buyback  capability.  Equipment  available  at 
that  price  to<jay  I  think  is  extremely  limiting  and  we're  perhaps  1 
or  2  year:  vay  from  gaining  equipment  that  is  not  so  limiting.  I 
speak  ab  .<  limitations  from  long  experience  in  software  develop- 
ment, particularly  on  commonly  available  microcomputers  and  a 
love-hate  relationship  that  says  we  can  do  all  these  neat  sorts  of 
things,  but  on  the  other  hand  there  are  also  some  things  we  should 
be  able  to  do  but  can't  because  of  the  limitations  of  the  resources. 
That's  particularly  true  in  the  whole  ease-of-use  area  and  using  ar- 
tificial intelligence  techniques  and  so  on  "down  the  line.  The  good 
news  is  I  think  we're  getting  there.  So  that's  strategic  considera- 
tion No.  1. 

But  we  do  not  think  that  simply  going  out  and  requiring  or  rec- 
ommending that  students  acquire  computers  is  sufficientwithout  a 
very  important  underlying  structure,  and  that's,  I  think,  where  the 
problems  really  start  in  terms  of  cost.  If  we  think  we're  going  to 
get  into  this  area  and  simply  pass  costs  along  to  students,  we're  all 
in  for  big  surprises  or  insufficient  and  insignificant  results. 
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That  is  not  to  say  a  student  couldn't  buy  a  piece  of  equipment 
and  put  it  in  their  home  and  use  it  for  word  processing,  prepara- 
tion of  papers,  access  to  data  bases  and  the  like,  but  I  don't  think 
it's  going  to  be  significant  in  terms  of  their  total  educational  proc- 
ess, in  terms  of  doing  that. 

Let  me  talk  about  a  couple  of  things  in  terms  of  underlying 
structure.  The  first  one  is  curriculum  development.  We  think  that 
the  major  use  of  computer  technology  and  related  information 
technology  is  the  use  of  the  computer  as  a  tool  to  solve  problems. 
Literacy  is  being  able  to  use  the  computer  to  solve  problems,  to  ex- 
plore universes;  it  is  not  necessarily  being  able  to  program. 

The  other  point  I  will  make  about  curriculum  development  is 
what  is  taught  is  very  important.  It  is  my  contention  that  the  tech- 
nology, as  used  by  students,  is  going  to  change  what  is  taught  in 
mathematics,  what  is  taught  in  writing,  and  what  is  taught  in  nu- 
merous other  areas.  And  so  what  essentially  one  has  to  ask  is  de- 
partments review  their  entire  curriculum  in  terms  of  what  courses 
do  you  offer  and  what  is  the  content  of  those  courses. 

To  put  that  in  more  concrete  terms,  there  are  some  people  who 
contend,  with  the  age  of  calculators,  we  ought  not  teach  long  divi- 
sion any  more.  I  think  that's  a  bit  extreme.  But  there  are  some 
other  things,  even  at  that  level,  I  think  we  can  do  instead  of  long 
division.  My  favorite  example  is  statistics,  where  I  think  to  be  liter- 
ate in  even  reading  a  newspaper  one  ought  to  have  a  modicum  of 
understanding  of  statistics.  My  kids  at  fourth  and  fifth  grade  are 
fully  capable  of  statistics;  yet,  if  they  go  according  to  the  way 
things  are  now,  they  might  take  statistics  the  last  year  in  college — 
if  they're  lucky.  So  there  are  significant  changes  I  think  in  what 
we  teach,  in  addition  to  how  we  teach,  resulting  from  the  technol- 


When  you  talk  about  that  type  of  reivew,  the  costs  are  massive. 
In  institutions  alone  they're  probably  in  the  range  of  tens  of  mil- 
lions of  dollars  to  do  that  per  year  over  a  5-year  period  of  time.  1 

Our  approach  toward  that  development,  or  curriculum  develop- 
ment, is  one  that  was  probably  fairly  controversial,  and  that's  an 
attempt  to  put  the  technology,  if  you  wish,  in  the  hands;  of  all  fac- 
ulty members,  because  we  feel  in  that  way  they  will  then  start  to 
understand  the  technology  and  can  start  to  think  about  ways  in 
which  that's  going  to  change  what  they  teach  and  what's  impor- 
tant in  their  disciplines.  We  think  that  for  the  most  part  sufficient 
technology  is  available  today,  and  sufficient  software  in  the  form  of 
tools  is  available  to  start  people  along  that  road. 

The  other  underlying  development  is  sufficient  communication.  I 
won't  say  much  more  than  that.  I  think  a  lot  of  communication  is 
talked  about  in  the  Braun  report.  We're  looking  at  a  few  million 
dollars  a  year  to  provide  a  sufficient  communication  base  to  access 
university  resources. 

I  offer  one  sidelight  on  that  as  to  why  I'm  interested  in  tele- 
phones, however.  We  have  a  student  body  of  30,000  students.  Only 
(5,000  of  those  students  reside  on  campus.  The  rest  live,  what  we 
used  to  say  in  the  Army,  on  the  economy  in  town.  They  live  in  the 
town.  Now,  when  they  all  walk  home  with  their  computers  and 
want  to  access  universit}'  resources,  like  the  library  catalog,  they're 
going  to  use  the  telephone  system.  Now,  does  our  telephone  system 
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have  sufficient  capacity  to  handle  that?  Probably  not.  Are  there  al- 
ternatives available?  Yeah.  For  instance,  we're  looking  nt  using  our 
local  cable  system  for  two-way  communication,  as  wan  suggested 
earlier.  There  is  certainly  a  lot  of  regulations  in  thai  whole  area 
that  may  or  may  not  preclude  that  capability.  But  that's  an  impor- 
tant dimension  of  what  we're  doing. 

Tlie  other  underlying  resource  I  would  mention,  and  the  last  one 
I  would  like  to  mention  here,  is  the  whple  idea  of  information  re- 
sources. I  think  as  critical  as  computing  is  how  we  deal  in  an  infor- 
mation-rich society.  As  more  than  just  a  library  catalog  as  a  re- 
source, it's  having  our  basic  information  in  a  form  that  can  be  ac- 
cessed in  an  easy  way. 

Let  me  give  you  an  example.  I  subscribe  to  a  service  called  News- 
net.  I  was  looking  at  the  technology  Brown  uses  in  terms  of  provid- 
ing communication  in  our  campus,  so  I  went  to  Newsnet,  which  has 
about  200  publications  and  bulletins  and  reports,  and  I  simply  gave 
the  name  of  the  technology  I  was  interested  in  and  the  firm  I  was 
interested  in,  and  I  got  10  articles  describing  what  this  firm  was 
doing  in  other  parts  of  the  country  and  what  the  successes  and  fail- 
ures were.  So  it  isn't  just  the  catalog  that's  important;  it's  also 
having  the  information  in  a  form  in  which  it's  retrievable  and, 
beyond  that,  it's  teaching  students  how  to  use  that  sort  of  capabili- 
ty- 

I  don  t  have  to  go  too  far  into  the  whole  area  than  we  start  talk- 
ing about  information  resources.  There  is  good  news  and  bad  news. 
One  result  of  the  information  age  is- we  all  realize  information  is 
important,  and  it's  a  valuable  commodity.  So  we  are  going  to  have 
and  are  beginning  to  have  various  clashes  between  private  rights 
and  public  rights.  There  is  the  first  amendment,  there  is  free 
access  to  museums,  libraries,  free  education  on  the  one  hand,  and 
those  people  that  view  information  as  a  commodity  to  be  sold  on 
the  other,  and  that's  going  to  be  r  long,  hard  tussle  and  the  Feder- 
al role  is  going  to  be  significant  in  it. 

In  closing,  I  would  like  to  make  one  observation,  because  I  wv> 
asked  by  the  ^chairman  to  say  something  about  the  haves  vers 
have  nots,  or  private  versus  public  institutions. 

I  don't  think  the  problem  is  public  versus  private  The  only  dif- 
ference I  really  see  there  is  the  capability  of  private  institutions  to 
be  somewhat  more  flexible  and  somewhat  more  readily  engaged  in 
joint  ventures  with  the  commercial  sector  of  the  economy.  There 
are  few  areas  where  the  flexibility  helps.  For  example,  I  tried  insti- 
"iting  a  program  that  allowed  our  faculty  and  staff  to  buy  equip- 
ment for  their  personal  use  but  professional  use  through  the  uni- 
versity. That  probably  took  about  2  man-years'  worth  of  attorney 
action  in  terras  of  dealing  with  State  regulations  and  the  capability 
of  a  oublic  institution  to  resell  to  its  staff  and  so  on  down-J^e  line. 
Tbat^s  one  area  where  I  think  there's  a  big  impact. 

1  think  the  real  issue,  though,  is  the  haves  or  have  nots.  At  Iowa 
1  esl.'r.irtie  ihrt  we  spend  about  four  times  per  capita  on  computing 
a*>  numerous  other  public  universities  that  I  would  call  the  have 
nots.  On  the  other  hand,  we  probably  spend  four  times  less  than 
the  pioneers,  such  as  the  Carnegie-Mellons  and  others.  I  don't 
think  that  Carnegie-Mellon  spends  four  times  more  than  Iowa  is 
necessarily  bad  because  I  think  we  need  to  have  pioneers  and  lead- 
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inu  edge  people,  parliculai  ly  since  I  think  the  jury  is  still  out  on  a 
this  urea  and  I  think  we  need  to  encourage  variety  and,  if  you 
wish,  natural  selection.  I  hope  you're  not  victims  of  the  process. 

But  1  think  it  is  a  problem  where  the  University  of  Iowa  provid- 
ing what  1  know  myself  is  very  inadequate  level  of  support  spends 
four  times  more  per  capita  than  numerous  other  State  institutions 
So  I  think  what  we're  looking  at  here  is  providing  a  basic  level 
across  most  universities  and  then  letting  pioneers  and  others  go  oil 
somewhat  differently,  perhaps  in  many  cases  with  pr.vate  support, 
but  not  necessarily,  you  know,  limited  to  that.  .     .  . 

I  would  be  glad  to  answer  questions  about  software  development 
and  standardization,  but  I  have  more  than  taken  enough  time  al- 
ready, so  thank  vou  for  your  bearing  with  me. 

[The  prepared  statement  of  Dr.  Johnson  follows:] 
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COMPUTKns  AND  EDUCATION  AT  THH  UNTVKRSITY  OF  IOWA 
James  W.  .Johnson 


The  University  of  iow:i  is  a  s  j  rig  1  e-cawpus  (  iM.uti- 
supported  university,  located  in  one  of  the  most  literate 
states  in  the  Union.     State  support  covets  about  one- hall"  of 
the  educational  budget,  and  hocaur.e  of  a  large  hospital, 
about  one-third  of  the  total    innt i t ut iona 1  budget .  The 
University  enrolls  about  30,000  students,    including  over 
20,000  undergraduates.     It  has  programs  in  medicine,  liberal 
arts,  law  and  engineering,  but  its  major  emphases  are 
medicine  and  the  arts. 

The  University  is  a  major  research  institution  earning 
about  570  million     a  year  in  grants  and  contracts,  placing  it 
about  35th  among  the  nation's  colleges  and  universities  Its 
library  is  the  26th  largest  in  the  United  States. 

Computing  has  evolved  from  being  1 argcly. research  grant 
and  contract  supported  in  the  1960s  to  become  deeply 
ingrained  in  the  fabric  of  the  institution*.     In  1973  ,  the 
University  formally  recognized  the  importance  of 
instructional  computing  by  establishing  severs!  groups  of  . 
instructional  terminals,  providing  free  access  for  student 
computing    (for  course  work),   and  setting  up  a  computer- 
assisted  instruction  laboratory.     Computing  lias  evolved  to 
become  an.institutional  ly  supported  activity,  only  about  10% 
of   the  clearly  identified  research  and  teaching  computing 
budget  is  supported  by  grants  and  contracts.     Today  annual 
expenditures  for  academic  computing  of  $4  million  are  about 
one-half  of  the  expenditures  for  libraries. 


££mP±Lfc ^i!£->miLlnIoxfii3MorL . Jj?£hpjrO  Qjgy_  £uaj S 

In  1981,   the  President  of  the  University,  noting  that 
"The  new  information  technology   (computers,  communications 
and   information  science)   may  be  embraced  by  education  or 
examined  and  cast  aside;  but  it  cannot  be  ignored," 
commissioned  a  year-long  study  of  the  impact  of  information 
technology  on  the  University  of  Iowa.     The  resulting  report 
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atgued  that   i nf  urinal,  i on  technology  wan  having  a  dramatic 
impact  on  education  niucu  cimting,  storing,  retrieving, 
process  ing  ,  shaping  ^ntl  rti  snem  i  nat  ing  in  for  mat  ton  is  the 
essence  of  academic  effort.     It  also  laid  out  a  long-term 
prog i am  for  supporting*  wide?  scale  adoption  of  information 
technology  for  rcacorchi  touching  and  public  service. 

The  plan  lot    informal ion  technology  recognized  the 
decentralized  natuie  of  university  decision  making  about 
research  directions  anil  inn  i  icul inn  r  ciju  i  i  emontt; ,     It  also 
recognized  that  although  certain  departments  must  he  at  the 
cutting  edge  and  lapidly  embrace  new  ideas,   the  University  as 
a  whole  should  only  adopt   those  ideas  that  have  become  so 
pervasive  that  uo  area  of  the  University  can  escape  their 
importance.     The  majority,  but  not  unanimous,  view  was  that 
information  technology  was  such  a  force.     Thus  the  plan 
called  lor   a  University  approach  that  was  highly  supportive 
of  departmental  plans  foi  using   inf  ru  mat.  ion  technology  and 
that  provided  be sic  University-wide  resources,  particularly 
instruct ional  computing,  communications  systems  and  data 
bases  such  as  the  library  catalog. 

Specific  goals  included: 

1 .  Incr eas  ing  the  number  of  terminals   v  or 
microcomputers)   available  for  students  from  1  per 
75,   to  1  per  3  students. 

2.  Exploring  ways    d    facilitating  student  purchases  of 
computing  equipment  and  allowing   this  equipment  to 
be  tied  into  Uie  University  computer  system. 

3.  Strengthening  University  programs  for  curriculum 
and  course  development  to  encourage  faculty  to 
integrate  information  technology   in  their  teaching 
and  research. 

4.  Providing  one'  computer  station  for  c<  cry  faculty 
member  to  enhance  scholarly  productivity. 

5.  Developing  a  high-speed  communications  network  both 
on  and  off  campus  for   computer,   telephone  and 
television  communication. 

6.  Facilitating  the  move  to  place  major  information 
resources  such  as  census  data,  bibliographic 
indices  in  accessible,  machine-readable  form. 

These  goals  support  an  objective  of  providing  a 
con.pu  ti»r-\r  ich ,  information-rich  environment  for  students,  and 
other   researchers.     They  recognize  that  without  large 
investments  in  equipment,  curricular  development  and  adoption 
of  new  research  techniques  are  meaningless.     Coals,  however, 
require  specific  programs  to  back  them  up. 
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To  data  the  University  of  Iowa  has  implemented  several 
in  oij  i.  a  Hi.i  to  achieve  i  n  f  at  .ma  t  j  on  techno  ]  orjy  goals.  These 
pi  ay  rams  t  epr  rsent   an  initial  increment,  a  I  University 
ex'pendituie  uf  5.1  mi  j  lion  a  yeai   and  a:,  they  evnlvc  will 
reach  52  million  a  year.     This  expenditure  is  in  addition  to 
funds  suppiw  tiny  normal   growth  in  academic:  computing  and 
providing  tor  equipment  acquisi  tion".     Tin:  programs  are: 

Terminals   (or  microcomputers)    for  student  access. 
An  increase  of  J  pet   75  students  to  1  per  25 
students  in  two  years. 

2.  Microcomputers  for  liberal  arts.  Microcomputers 
used  mainly  for  word  processing  for  liberal  arts 
faculty  who  are  productive  scholars  and  teachers 
but  do  not  have  access  to  external  funds. 

J.       lUoad-based  cable  network.     A  cable  facility  for 
data  and  television  communications  across  the 
campus. 

4.  Microcomputers   for  students  pilot  project. 
.Students  are  being  provided  with  microcomputers  and 
thei  i   use  i  s  being  nion  i  tot  ed  . 

5.  Library  automation.     A  large  scale  project  for 
automating  the  University  library  is  being  planned, 

6.  Faculty  and  staff  purchase.  A  program  providing 
faculty  and  staff  with  significant  discounts  for 
purchasing  equipment  has  been  implemented. 

To  dace  resources  .devoted  to  computing  at  the  University 
of  Iowa  have  placed  it  among  the  top  20%  of  public  colleges 
and  universities  in  providing  students  with  computing  and 
related  support.     Yet  efforts  fall  far  short  of  what  is 
required,  and  those  of  more  pioneering  private  institutions. 


IKU  xJjQJS-.  $  mL  P_r p  b J  pm  s 

Experience  in  attempting  to  provide  first-rate  computing 
and  related  resources  at  a  public  institution  leads  to 
several  observations  about  the  problems  we  face. 

1 .      £ro _vi ding _a cj e.q y a Jk„c\ . c pitijpiii i n g _  r cs p u r pes „  i s_a 
Slonilj  canJL  JiddJ  JU^iiiU_.£Jtpeflrij£uj:.e .  Iowa" 
expenditures  for  instructional  computing  are  about 
$100  per  undergraduate  student  per  year.     This  is 
double  the  amount  usually  quoted  as  adequate ,  yet 
is  woefully  inadquate  despite  demonstrably  low 
costs.     An  amou*  .   ranging  from  $500   to  $2,000  per 
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:student  V«'"«    ifi  a  reasonable  cntintftte. 

ThcU°  L'*P*nrUtureu,   fnr  the  mailt  pact,  do  not 
coouH  in  other  reduced  cnntu.     The  economies  ot 
conip'U  i ncl   in  education  in  leon  analogous  to  uoiiicj 
tutfbnoioyy  to  reduce  coniu  to  produce  a  line 
c oiii«lCHl i t  y  Liuch  or,  an  automobile  Mian  it  it; 
anii^o1*8  to  using  technology  to  provide  improved' 
qua^ly  corvico  ouch  u.'i  medical  enre. 

The?  computing  lor  r.poci a .1  i /od  research  use 

is  aUii  crucid.l.     Researchers '  needs  for 
development  and  access  to  supercomputers  is  well 
cl(ii;Un\ontod.     AU;o  needed  in  a  wide  tango  of 
<aqui&mc?nt1'  from  attificial   intelligence  machines  to 
data  tethering  equipment.     Faculty  members  were 
reccntjy  asked  to  identify  urgent  equipment  needs 
Whc'*  tnt*  lack  was  seriously  harming  research  and 
tea^hifiy-     Over  $20  million  of  equipment  needs  were 
identified!  a  large  portion  of  whici.  wan  computing 
CMjui^ment: .     This  deficiency  is  likely  to  grow  as 
oal^Mfig  equipment  becomes  obsolete. 

iflX^WplLWffhnflXcay-     The  University  of  Iowa  s 
oxP°iUPtl»rcs  for  information  technology  are  four  to 
rj\/o  timos  per  student   that  of  poorer  institutions, 
vhU*  Jowa's  per  capita  expenditures  are  four  times 
1(?aa  L)»a^  pioneering  institutions.     With  the  large 
infusion   0f  private  funds  into  a  few  select 
institutions,  the  gap  is  likely  to  increase.  While 
pion0crin.g  institutions  are  necessary  risk-takers 
in  e*^  ar^a  where  numerous  questions  need  to  be 
aiisw^ed,  a  certain  minimum  level  of  resources  is 
LecjUifecl  Dy  nil  colleges  and  universities. 

jrroiri  &  societal  viewpoint,  asking  students  to  bear 
the  ofltire  burden  of  these  costs  is  a  debatable 
policv     Again,   the  medical  care  analogy  is 
instructive:     basic  care  for  all  citizens,  slightly 
fiUOnmntOd  care  for  those  capable  of  providing  for 
ac)d^d  service,  and  high-cost  experimental  care  tor 
thOfce  v'ith  a  high  level  of  financial  support. 

tj&S^&Xi  >JD^_x^eiLri?X^oPPfiJX-PJi?-ffWW5J-.*fl     .  _ . 
Knti^  use  o/  inJprniar.ip^tpcbnpipgy.  Providing 
iitu^tptsj  with  microcomputers  without  guidance  is 
not  cflurul  educational  policy.     True  computer 
lifc^c3cy  is  the  ability  to  use  the  computer  as  a 
loO\  fot  solving  problems  and  exploring  the 
univr^2^      This  requires  curriculum  change. 
Helped  to  computer  technology  is  the  vast  amount 
of   Jnfotmation  that  is  available  for  education  and 
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dec  U;  ion  making.     Know  1  c*i  ltj  c-   Ik  becnm  i  tig   lenu  wtut  t: 
one  knows  and  rnort-  whei  o  ono  I  inilu  it   and  Imw  one 
unuu  it.     informal,  ion  reuuu icon  rmtut  uu  made 
available  to  rUtulent.u  find  i  ouoar  ohoi  fi . 
I  nc  t  ens  ing  1  y  effective  learning  wilJ  require  a  vunu 
and'  use  of  information  resources  ranging  from 
bibliographies  to  research  art.iclon.    Work  needs  to 
be  accelerated  in  putting  resources  such 'an  library 
catalogs  anil  current  literature  on-line.  Also 
appmpi  iatp  protections  for   intellectual  property 
rights  need  to  be  balanced  against  rights  to  free 
access  to  i  nf  or  ma  tion  ,     Tn  some  way  a  ,  increasing 
dependence  on  the  private  sector  and  the  military 
for  research  support  exasperates  the  problem  of 
free  flow  of  information. 

Computing  and  information  science  is  in  an  infant 
state.     Similarly  much  needs  to  be  discovered  about 
human  learning.'     This  suggests  continued  support  of 
basic  sc ience  as  we 11  as  research.     Find ing  funds 
to  attract  and  retain  people  to  do  Lhir;  research  is 
an  increasingly  difficult  problem.     The  University 
»  of    Iowa,   fori  example,  has  experienced  a  4%  state 

appropr iations  cut  and  a  5%  loss  of  f ede  ral 
contract  support  over  the  last  year. 

The  message  I  wish  to^-convey  is  threefold.  One, 
significant  things  can  be  clone  as  the  result  of  local 
initiative.     Second,  serious  problems  remain  that  could  be 
partly  overcome  by  federal  assistance  for  faculty  and 
information  resource  development.     Third,   there  are,  as  of 
yet,  no  clear  cut  answers,  and  this  variety  must  be 
encouraged.     One  is  reminded  of  Peters  and  Waterman's  recent 
book^Xn^AUl^Jt^I-.^Slfill£njE£f  and  John  Gardner's  earlier 
work  E;<C£jJjjn££,  both  suggest  in  their  own  way  that  "Creative 
organizations  ar  e  rarely -tidy.     Some  tolerance  for 
inconsistencies,  for  profusion  of  purpose  and  strategies,  and 
for  conflict  is  the  price  of  freedom  and  vitality." 


Mr  Ukiii.  Gentlemen,  .hanli  you  very  mud), 

This  morning.  Dr.  \M\%  the  Secretary  of  Education,  appeared 
before  us  and  testified  far  aoino  lime.  Hi)  said  a  number  ul  tiling 
luit  as  I  understood  most  of  his  testimony  was  directed  toward  the 
elementary  uiul  high  school  levels,  However,  one  of  the  things  he 
said  I  woulif  like  to  have  a  comment  from  any  of  you  that  feel  you 
would  like  to  comment  on  it,  and  that  w.  he  basically  said  we  have 
lots  of  hardware  ah  over;  the  problem  is  the  software,  and  a  lot  of 
young  pinole  could  gel  as  much  out  of  reading  a  good  illustrated 
hook  as  i. hey  could  out  of  programs  they  have  on  many  of  the  com- 
puters. 

Dr.  iIoiinkon.  OK.  First,  I  think  the  notion  that  we  have  a  lot  of 
hardware  is  only  relative,  To  me— for  example,  I  live  in  what 
would  lave  to  he  called  a  relatively  wealthy  community,  and  we 
won lii  obviously  he  in  one  of  the  top  area  that  the  NSF  looked  at. 
The  UkuI  elementary  school  where  my  kids  go  to  school  has  two 
computers  in  it,  and  those  were  bought  by  the  parent-teacher  orga- 
nization—-n  part  of  the  haves  versus  the  have  nots,  I  guess. 

While  I  agree  there's  a  dearth  of  software,  I  don't  think  that 
there's  an  overabundance  of  computers,  No.  1.  No.  2  is,  I  get  very 
upset  about  the.  analogy  between  computers  and  AV  equipment. 
That  analogy  is  totally  inappropriate,  because  I  don't  use  AV 
equipment  in  my  work,  \  don  t  use  AV  equipmenfas  an  intellectu- 
al tool,  and  AV  equipment  is  not  interactive.  I  think  all  those 
things  argue  quite  differently,  and  I  defy  anyone  to  find  any  com- 
puters seen  in  any  school  that  is  gathering  dust. 

Now,  it's  true,  they  may  not  be  being  used  for  computer-aided  in- 
struction because  a  lot  of  it  is  page  turning,  but  they  are  used  in 
gaming  situations,  some  of  which  are  worthwhile,  some  of  which 
develop  the  ability  of  people  to  fantasize,  and  I  think  that's  very 
important  in  terms  of  dreaming  and  fantasizing. 

In  terms  of  software  development  itself,  I  would  much  rather  see 
kids  have  tools  like  LOGO,  with  the  ability  to  control  the  machine, 
or  even,  at  the  elementary  level,  once  you  get  the  manual  dexterity 
down,  to  use  the  computer  for  word  processing,  for  writing  one's 
papers.  1  think  that's  much  more  significant  than  some  drill  and 
practice  program  in  mathematics, 

Dr.  Gmcksman.  Let  me  make  a  comment  on  that  from  the 
higher  education  perspective.  We  do  not  yet  see  available  to  us  the 
kind  of  hardware  and  so  ft  wan.1— and  I  wouldn't  want  to  distinguish 
those  too  much—that  we  think  we  will  need  to  carry  out  some  of 
'ie  things  we're  looking  forward  to  at  the  university,  in  terms  of 

oviding  them  a  device  and  a  system  which  would  enable  the 
scholar,  the  faculty  member,  the  staff  member,  the  student,  to 
really  enhance  his  ability  to  deal  with  information,  to  enhance  his 
ability  to  carry  out  his  work  more  effectively  and,  in  fact,  more 
deeply. 

The  two  are  related  in  a  very  real  sense  because  we  see  the 
broad  usability  of  computers  as  dependent  upon  a  very  good  level 
of  software  which  doesn't  require  the  individual  using  a  computer 
to  basically  learn  languages  in  order  to  do  so.  In  fact,  when  the 
person  uses  a  different  disc  or  a  different  tapejfor  one  program  and 
the  other,  you  have  to  learn  a  new  set  of  meanings  for  the  same 
words,  which/  is  what  goes  on  now. 


The  advent  of  what  iviillv  came  as  development  out  of  Xerox 
l'AK(\  I  In*  Xerox  Palo  Alio  hesonreh  Center,  and  which  is  starting 
lo  show  up  in  devices  being  produced  hy  iniinuliictiirorH,  enables— 
because  the  devieoH  can  have  a  largo  memory  capacity  n,t  low  cost, 
because  of  the  improvements  in  electronic  devices*— tin?  sophiaticn- 
tion  of  the  .software  can  he  built  into  those  devices  by  using  some  of 

that  memory  so  that  the  user  can  use  it  as  in  a  certain  sense*  the 

analogy  of  the  driver  of  the  automobile,  without  having  to  learn, 
\  going  threugh  a  learning  process  every  time  he  reals  a  clil'ferent 
car.  In  n  certain  sense,  that's  what  we  have  .with  much  of  the  bard- 
ware  we  are  talking  anout  in  the  schools  right  now, 

The  Hurt  ware  is  the  most  difficult,  very  labor  intensive,  I  don't 
think  there  are -enough  software  engineers,  people  doing  software 
right  now,  to  be  nblr  to  do  what  we  would  like  to  see  done  in  the 
next  II  to  u  years. 

Mr.  Rkid.  Also,  one  of  the  complaints  that  he  made  about  soft- 
ware is  that— and  I'm  paraphrasing,  of  course— that  there  wasn't 
much  of  it  that  was  interchangeable,  a  lot  of  problems  with  one 
company  coming  up  with  something  that  was  not  usable  someplace 
else. 

Do  you  have  lhat  same  problem? 

Dr.  tii.icK.sMAN.  There  is  some  of  that  problem.  We— at  Brown, 
we  do  not  —  we  haven't  designated  one  manufacturer's  equipment/ 
as  standard,  and  therefore,  we  have  to  develop  the  software  that/ 
we  are  developing  to  be  able  to  use  several  different  systems  toV 
get  her.  / 


What  I  feel  is  going  to  be  the  answer  to  that  is  basically,  thb 
result  of  the  market,  and  manufacturers  getting  together  and  using 
common  operating  systems.  There  are  a  number  of  common  operat- 
ing systems  that  have  been  mentioned,  CPM  and  even  more  so,  the 
UNIX  system,  which  was  developed  basically  out  of  a  research 
community  but  is  being  implemented  on  a  number  of  microproces- 
sors as  well  as  minicomputers,  and  which  provides  a  base  that/en- 
ables the  individual  using  the  machine,  in  whatever,  say,  in  "C/'  in 
language  called  "CV  to  quite  simply  manipulate  the  machine/and 
make  use  of  it  for  various  purposes.  / 

Mr.  Rkid.  The  example  that  Dr.  Bell  gave  was  the  railroad^Avhen 
we  had  so  many  different  gage  tracks,  and  it  was  very  expensive, 
and  before  those  problems  were  all  solved  we  came  up  with  a  regu- 
lar gage  railroad  track.  il 

A  couple  of  other  questions.  Do  you  believe  that  private/institu- 
tions—and  you,  Dr.  Johnson,  talked  about  this  a  little  bit—do  you 
believe  that  private  institutions  should  take  the  lead  in  using  com- 
puters for  educational  purposes,  because  of  some  of  the  problems 
you  mentioned  in  the  public  institution? 

Dr.  Johnson.  What  I  was  commenting  was  they  de  fa,cto  had  an. 
institutional  basis  What  I  was  suggesting  was  in  our  universities 
we  certainly  should  expect  and  must  have  I  think  certainlyJe'ading 
edge  departments.  But  I  would  make  that  distinction  between  what 
you  do  in  a  department  or  even  a  college  as  opposed  to  across-the- 
hall  institution.  I  think  private  institutions  have  a  lot  of  roles  to 
play  in  our  society,  and  I  think,  being  a  product  of  a  private  insti- 
tution, I  think  they're  quite  important.  But  I  would  not  want  us  to 
simply  sit  back  and  rely  on  private  institutions  to  provide  all  our 
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iHonwrinu  wurk,  mid  1  certainly  would  I?"  vor,v  cuucoriiwl  about  ro- 
lvlr««  loudly  on  coinhinntionH  of-  Pi'Wmo  u\Htifulii>us  and  private  un- 
it'  ,'iho  firms  to  control  t ho  destiny  of  thin  technology, 

One  t-xumplo  nf thnt  in—the  thing  ol  void  concern  to  unlvormty 

ndn>  oiHtrotorH  oiid  thai  in  the  relationship  of  (acuity  moinbom 

who  hnvo  private  firms  essentially  on  (Ju>  side,  Kvory  t  mo  I  tnllc  to 
Home  people,  or  every  timo  that  someone  that  does  that  gives  n 
tolk,  I  .sort,  of  wonder  'whether  they're  toll  inn  in"  10  years  ago  infor- 
mation unci  thoy'ro  keeping  the  latent  information  to  thomsoivos  to 
uho  in  their  private  enterprise.  1  could  numo  nnnmH  nritl  plnctw,  but 
I  don't  think  I  hove  to,  Ono  con  understand  «*K«'n  

Mr.  Rkhi.  I  understand,  ,  ,,  . 

Dr  .Johnson  lcontinning|.  Tb»t  conflict  between  vroe  acccaa  to  in- 
formation on  the  ono  hand  imd  proprietory  information  on  the 
other,  and  there  certainly  are  values  to  our  society  to  both.  Its  just 
a  clelicnto  balance.  ,  .... 

Mr,  Rrui.  Dr.  Snffik,  t  tne  »«k  you,  what  do  you  see  as  the  po- 
tential benefits  of  conn  -  technology  to  education  at  the  univer- 
8i>jr1cve|?  What  niv  •         uUK  about?  Whots  the  benefit  to  the 

^   Dn'sACiiK.  I  think  at  thing  we've  seen  is  in  writing.  It  is 

something  that  Pr.  Jman  mentioned.  A  3-pound  snowpaque 
[phonetic]  job  can  be  Luiyod  Until  you're  ready  to  go  with  final 
copy,  hard  copy,  and  revised  and  Wonderful  pieces  of  phraseology 
that  you  wanted  to  save  cue  be  stored  away  and  used  for  another 

"wJfind  that  in  g;  mh>s  it's  a  terrific  tool.  Our  architects  use  it, 
engineers  are  imi"S  it.  In  clothing  design  and  fashion,  interior 
layout,  good  con  i  uter  graphics  are  a  superb  tool.  Because  we  re  a 
co-op  institution,  our  students  are  away  from  camPus  for  as  much 
as  18  months  in  three  6-month  periods.  Under  those  conditions, 
they  continue  both  a  tie-in  to  us  as  Well  as  to  continue  certain 
types  of  work  via  computer.  , 

So  we  see  that  we  extend  the  boundaries  of  the  campus,  in  a 
sense,  which  is  what  Dr.  Glicksman  referred  to.  We  also  extend 
students'  horizons  in  terms  of  how  they  think  ab0ut  problems. 

Let  me  give  you  one  example  that  was  Used  by  Dr.  Johnson  on 
statistics.  Statistics  is  taught  in  our  university,  largely  in  the  busi- 
ness college.  It  is  taught-I  don't  think  I'm  saying f  anything  which 
would  offend  by  the  surprising  nature  of  it— it  ,s  taught  tradition- 
ally, probably  abominably.  It's  largely  rote,  and  there  isn  t  much 
thinking  that  goes  into  it.  The  hurdle  is  not  making  too  many 
stupid,  bonehead  errors.  These  are  calculation  errors.  j 

What  do  you  do  for  an  encore  if  y0u  have  some  good  algorithms, 
you've  talked  about  which  ones  you're  going  to  use  why  you  use  a 
particular  distribution,  why  you  use  a  particular  statistical  mode 
rather  than  any  other,  what  do  you  do  for  an  encore  for  the  rest  of 
the  quarter  if  you  can  do  all  that  on  the  computer?  Suddenly 
you've  got  5)  more  weeks  to  go  and  you  can't  depend  on  grading  a 
student  on  errors.  Instead,  you  now  need  to  develop  conceptually 
how  you  approach  statistics.  what  they  mean  philosophically. 
There's  an  awful  lot  that  I  see  happening  to  the  faculty. 

And,  by  the  way,  from  my  viewpoint,  »n  the  Northeast,  where 
you  are  not  having  a  growing  demographic  base,  one  of  the  most 
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important  things  that  this  program  has  done  is  given  us  faculty  re- 
newal, and  faculty  renewal,  inevitably,  is  reflected  in  more  excite- 
ment in  the  classroom  and,  therefore,  better  learning. 
Mr.  Reid.  Interesting. 

What  do  you  think,  other  than  money— or  maybe  that  is  the 
problem — is  the  greatest  problem  facing  universities  wishing  to 
bring  computers  into  their  programs? 

Dr.  Sagik.  We  did  not,  to  our  surprise,  find  money  as  big  an  ob- 
stacle as  we  thought  it  would  be.  The  second  thing  that  I  worried 
about  was  faculty  resistance,  and  that's  where  the  money  became* 
useful.  [Laughter.]  .  / 

You  give  them  a  little  time,  release  time,  the/ freedom  to  not 
have  to  teach  as  much  as  they  were,  the  opportunity  to  attend 
some  seminars  which  open  their  eyes  to  things  that  they  wished 
they  could  have  done  and  someone  has  already  begun  to  do,  now 
they  want  to  be  part  of  it. 

Joan  McCord  used  the  term — which  sounded  to  me  almost  like  a 
penal  institution,  but  she  doesn't  mean  it  that  way;  sociologists 
have  another  apparently  private  jargon — she  said,  "You  create  by 
sponsoring  these  programs  an  atmosphere  of  forced  compliance, 
whether  you  mean  to  or  not.1'  That's  where  renewal  comes  from. 
So  it  was  the  resistance  which  I  feared  most  on  the  part  of  faculty 
because  those  faculty  who  are  uncomfortable  with  machines  are 
threatened  both  by  the  machine  and  by  students  coming  in  who 
are  comfortable  with  the  machine,  so  it  became  important  to  create 
teams  of  students,  faculty,  programers,  so  that  everyone  was  learn- 
ing something,  everyone  was  teaching  something,  and  I  think  those 
were  the  obstacles  we  had  to  overcome. 

Money  helps,  but  it's  riot  the  only  answer.  Attitudinal  things 
turned  out  to  be  bigger  than  just  money. 

Mr.  Reid.  Do  either  of  you  two  other  gentlemen  have  anything.to 
add? 

Dr.  Glicksman.  I  would  not  downplay  the  concern  for  cost  as, 
much,  as  Bernie— Dr.  Sagik  has.  We  estimate  that  the  investment 
we  would  require  over  the  next — the  rest  of  the  decade  would  run  a 
minimum  of  $50  to  $70  million.  That  is  not  a  very  small  amount  of 
money.  It  is  more  than  we  invested  in  the  previous  half  decade  in 
facilities.  It  will  also  increase  the  costs  of  education,  the  operations, 
because  of  the  increased  cost  of  maintaining  as  well  as  the  training 
for  students  and  faculty. 

So  money  is  of  concern  to  us,  particularly  because  we  see  our 
launching,  the  launching  of  the  program  that  we  have  embarked 
on,^as*an  experiment.  We  recognize  that  it  may  not,  in  fact,  solve 
all  the  problems  orjbe  the  panacea  that  a  number  of  us  have'  layed 
out  before  you.  And  if  that,  h>  fact,  is  the  case,  we  don't  want  to  be 
in  the  position  that  Dr.  Johnson  doesn't  want  us  to  be  in,  but  is 
happy  that  he  wouldn't  be  in,  and  that^iTcf-tryiiig  things  out  and 
finding  that  you've  overstepped  the  situation.  * 

We  also  do  not  require  and  will  not  require  all  students  to  pur- 
chase computers,  just  like  we  don't  require  all  students  to  take  any 
given  courses.  We  have  a  practice  of  that  at  Brown  and  we  feel 
that  our  student  body  benefits  greatly  from  the  advice  we  give 
them,  and  they  seem  to  end  up  with  an  excellent  education— at 
least  the  evidence  we  have  of  that  is?  pretty  strong.  But  the  cost  to 

289 1 


ERIC 


28-378  0-83  19 


286 


the  students  then  will  not  be  so  great  compared  to  the  coat  of  pri- 
vate education. 

Cost  to  the  institution  is  one  aspect  which  is  important,  although 
not  the  overriding  one.  I  think  the  overriding  one,  in  my  view,  is 
the  means  of  developing  understanding  of  the  way  the  society  is 
changing  and  our  microcosm  of  it  is  changing  in  the  process  of 
change.  Our  rate  of  change  is  more  rapid  than  probably  any  previ- 
ous generation  has  seen,  in  this  area  in  particular,  and  that  gen- 
eration probably  said  the  same  thing  comparing  previous  genera- 
tions. It's  been  an  exponential,  almost  an  exponential  process.  And 
here  we  are  talking  about  experimenting  with  something  and 
trying  to  understand  something  while  it  is  going  forward  and 
while,  at  a  time  when  we  do  not  have  a  well-drawn  picture  of  what 
the  world  will  be  like,  our  world  will  be  like,  say,  10  years  from 
now,  in  terms  of  use. 

Therefore,  that  always  gives  one  pause  for  conservatism,  cause 
for  conservatism,  in  commitment,  yet  willingness  to  take  risks  if 
those  can  have  possibly  a  strong  payoff.  We  think  that- the  willing- 
ness to  take  risk  is  there. 

The  attitude  of  the  institution  is  important  in  leadership,  too.  I 
'  would  like  to  see  more  public  institutions  take  the  same  stand  that 
Drexel  or  Brown  or  Carnegie-Mellon,  MIT,  and  Stanford  have 
taken.  There  are  a  number  that  have  tried,  but  the  problem  right 
now  for  most  institutions  of  higher  education  is  financial,  and  the' 
allocation  of  resources  that  Dr.  Johnson  talked  about  is  of  real  con- 
cern to  them.  ,'  . 

I  know  the  planning  study,  for  example,  at  the  University  ot 
Minnesota,  an  institution  somewhat  larger  than  the  University  pf 
Iowa,  which  has  tried  to  and  decided  it  cannot  afford  to  be  at  the 
leading  edge,  but  be  just  one  step  behind  it,  because  it's  a  massive 
institution  with  a  massive  investment  involved. 

The  other  aspect  besides  the  experimentation  is  people.  The  proc- 
ess is  not  an  automatic  one.  You  cannot  write  a  prescription  which 
says  "X"  is  going  to  be  done  2  years,  from  now  and  have  it  done 
unless  there  are  the  individuals  who  will  make  the  commitment— 
you've  trained  them  or  induced  them  to  be  involved  in  that  proc- 
ess. The  number  of  people  is  a  problem.  A  shortage  of  individuals 
who  are  competent  to  write  the  3  or  4  percent  high-quality  pro- 
grams that  we  talked  about  earlier,  there  is  a  shortage  of  those 
people  and  it  will  take  time  for  the  people  involved  now  tp  carry 
out  the  functions  we're  looking  for  them  to  do,  to  carry  out,  and  as 
^vell  to  train  more  people  to  be  able  to  solve  the  problems  down  the 
line.  So  we  have  a  people  problem;  we  have  a  resource  problem; 
and  we  have  a  continuing  concern  about  are  we  on  the  right  road, 
Sand  we  had  better  keep  looking  to  make  sure  that  the  future  is  as 
solid  as  we  can  make  it  in  a  moving  environment,  where  every- 
thing is  changing  very  rapidly  from  year  to  year. 

Dr.  Johnson.  I  want  to  make  one  attitudinal  point  and  then  two 
points  where  we  should  make  investments. 

One  thing  we  have  to  confront  in  education,  particularly  m  rela- 
tionship tcuallocations,  is  the  whole  i'Jlea  of  increased  capitalization 
of  the  academies.  The  investment  today  per  instructor  or  per  stu- 
dent is  very,  very  low.  Our  educational  institutions  are  labor  inten- 
sive. As  Dr.  Bell  said,  somethig  like  65  percent  of  our  budget  at  the 
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university  is  lor  labor,  and  what  happens  is  the  day  the  budgets 
are  cut  the  first  thing  that  goes  is  equipment,  in  the  first  p  ace, 
and  in  the  second  place  there  is  no  concept  that  the  equipment  be- 
comes obsolete.  We  treat  equipment  like  its  a  building  and  like  it  s 
cuing  to  last  from  50  to  100  years,  not  that  it's  going  to  be  obsolete 
in  5  years.  So  there  is  this  sort  of  attitudinal  thing  that  1  think  is 
quite  important.  ^  ,  , 

I  was  asked  bv  a  friend  when  the  first  Commodore  PET  came  out 
as  to  whether  they  ought  to  buy  one  for  $795,  knowing  it  was  going 
to  become  obsolete.  I  said.  "Well,  even  if  it  becomes  obsolete  in  I 
years,  you  ought  to  just  take  it  and  throw  it  in  the  river  because 
you've  learned  more  than  the  $795  worth."  I'm  sure  the  president 
of  the  university  would  have  probably  killed  me  for  saying  that; 
yet  the  same  person  will  gladly  spend  $795  to  fly  to  San  Francisco 
for  a  2-day  meeting— in  fact,  far  in  excess  of  that.  So  we  have  this 
attitude  of  kinds  of  funds  and  commingling  funds  that  is  a  serious 
problem  in  terms  of  allocation. 

Tn  terms  of  barriers  for  development,  where  I  would  put  empha- 
sis I  would  focus  on  two:  first  is  faculty  development  and  curricu- 
lum development,  and  I  would  go  a  step  further.  There  are  some- 
very  interesting  areas  where  we  do  not  have  enough  people  trained 
today  where  we  ought  to  be  taking  people  that  are  existing  on  our 
campuses  and  essentially  reeducating  them.  There  have  been  some 
pilot  projects  in  this  and  taking  areas  where  we  have  declining  en- 
rollments and  declining  intellectual  interest,  and  in  a  sense  reedu- 
cating these  people  in  many  cases  as  a  renaissance  in  terms  ol 
their  interest  in  new  areas. 

One  that  strikes  me  as  very  important  is  that  the  knowledge 
base  of  this  country  in  artificial  intelligence  is  abysmally  small 
Probablv  in  four  centers  in  the  country  is  there  any  real  sound 
knowledge  of  what  artificial  intelligence  is  all  about.  I  believe  that 
the  whole  idea  of  working  smart  and  knowledge  base  systems  and 
expert  systems  and  artificial  intelligence  in  general  is  exceedingly 
important  to  our  futures,  and  any  university  that  does  not  have 
some  emphasis  in  this  area  is  going  to  be  in  bad  trouble. 

Well,  how  do  we  then  develop  those  sorts  of  people/  Well,  I  was 
very  impressed,  being  out  at  Research  PARC  last  week,  where  Re- 
search Park  in  Palo  Alto,  a  part  of  Xerox,  has  developed  instruc- 
tion for  people,  teaching  them  how  to  develop  expert  systems  1 
would  like  to  see  more  of  those  institutes  be  carried  on  nationwide, 
if  you  wish,  in  centers,  and  have  us  provide  opportunities  for 
people  to  go  there.  . 

The  third  area  1  would  mention  in  terms  of  development  is  this 
whole  area  of  putting  information  on  line  and  making  those  re- 
sources available.  I  think  that's  something  again  that  doesn  t  have 
to  be  replicated  on  every  campus,  but  can  be  done  in  cooperative 
ventures  like  Ireland  and  hopefully  get  more  Federal  support  from 
that  Most  of  that  support  has  been  from  private  foundations,  and 
although  we're  a  part  of  Ireland,  I  think  it's  safe  to  say  these  very 
often  are  self-select  groups  of  universities  that  view  themselves  as 
being  elite. 


Deing  eiue.  .  .  . .  u 

Mr.  Reid.  Gentlemen,  we  appreciate  very  much  your  time  here 
Ibday.  I  would,  on  behalf  of  Chairman  Gore,  reiterate  the  fact  that 
today  was  a  bad  day  for  us,  even  though  the  schedule  had  been  set 
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some  time  ago.  We  had  the  War  Powers  Resolution  that  we're 
going  over  to  vote  on  in  just  a  minute;  we  have^Radio  Marti  and  a 
lot  of  things  that  have  taken  some  of  the  members  away. 

You  should  each  know,  of  course,  that  a  complete  record  is  taken 
of  all  the  hearings.  These  will  be  given  to  our  members  and  to  the 
staffs,  and  we'll  come  up  with  a  report,  hopefully  giving  a  real  in- 
sight during  these  hearings  in  the  next  couple  of  days,  as  to  some 
of  the  things  we  can-do  to" help  the  computer  crave  that's  sweeping 
the  Nation. 

Thank  you  very  much  for  your  time. 

Dr.  Glicksman.  Thank  you. 

Dr.  Sagik.  Thank  you,  sir. 

[Whereupon,  at  1:45  p.m.,  the  subcommittee  was  adjourned.] 
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COMPUTERS  AND  EDUCATION 


THURSDAY,  SEPTEMBER  29f  1983 

House  of  Representatives, 
Committee  on  Science  and  Technology, 
Subcommittee  on  Investigations  and  Oversight, 

Washington,  RC: 

The  subcommittee  met,  pursuant  to  recess,  at  9:09  a.m.,  in  room 
2318,  Rayburn  House  Office  Building,  Hon.  Albert  Gore,  Jr.  (chair- 
man of  the  subcommittee)  presiding. 

Present:  Representatives  °Gore,  Schneider,  Nelson,  Skeen, 
Volkmer,  Reid,  McCandless,  and  Carney. 

Mr.  Gore.  The  subcommittee  will  come  to  order. 

I'd  like  to  welcome  all  of  our  witnesses  and  guests.  We  appreciate 
your  attendance.  We  look  forward  to  today's  hearing. 

This  is  the  second  day  of  the  subcommittee's. hearings  on  comput- 
ers and  education.  Yesterday  we  heard  some  fascinating  testimony 
from  a  number  of  eminently  qualified  witnesses,"  including  Dr.  T. 
H.  Bell,  the  Secretary  of  Education,  about  the  promise  and  prob- 
lems of  computers  and  education.  There  was  unanimous  agreement 
among  the  witnesses  that  computers  can  significantly  enhance  the 
quality  of  education  in  this  country.  There  was  also  agreement, 
however,  that  several  obstacles  currently  prevent  realization  of  the^ 
potential  of  computer  technology. 

We  heard,  for  example,  that  the  available  educational  software  is 
now  inadequate  to  meet' the  instructional  needs  of  schools  and  uni- 
versities. One  witness  stated,  in  fact,  that  only  3  percent  of  the 
available  educational  software  was  of  good  quality.  For  another 
thing,  we  heard  that  the  vast  majority  of  teachers  in  this  country 
are  not  trained  to  utilize  computer  technology  in  the*  schools.  It 
-  was  estimated  that  unless  our'present  rate  of  progress  in  training 
is  accelerated,  it  will  take  60  years  before  all  teachers  are  trained. 

We  also  heard  testimony  that  few  courses  are  really  designed  to 
take  advantage  of  this  technology.  And  all  the  witnesses  expressed 
concern  about  a  growing  gap  in  access  to  computers  between  the 
"haves"  and  the  have  nots"  in  our  society.  -  . 

Today  the  subcommittee  will 'consider  the  experiences  of  States 
and  localities  in  implementing  computer-based  educational  pro- 
grams. We  will  hear  testimony  from  State  and  local  officials,  and 
we  will  discuss  with  them  the  extent  to  which  they  have  encoun- 
tered the  difficulties  cited  by  yesterday's  participants.  We  wilLalso 
hear  testimony  from  several  national  organizations  concerned  with 
the  quality  of  education  in  America. 

Before  we  begin,  however,  I  would  like  to  point  out  for  the  record 
that  initially  we  had  considered  hearing  from  the  computer  compa- 
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nios  during  those  hearings,  and  we  tried  to  sot  that  up.  Thoy  obvi- 
ously play  an  important  role  in  this  matter,  and  many  of  them 
have  made  laudable  efforts  in  establishing  truininjj  and  curriculum 
development  programs  for  schools,  as  well  as  in  donating  money 
and  equipment.  Unfortunately,  however,  scheduling  problems  in 
working  out  appearances  by  all  of  the  companies  on  the  same  day 
prevented  us  from  taking  testimony  from  them  on  this  occasion. 
We  have,  however,  invited  them  tosubmit  written  statements  for 
the  hearing  record,  and,  without  objection,  these  statements  will 
appear  in  the  printed  hearing  transcript.  I  know  that  some  of  them 
have  already  prepared  statements,  and  we're  delighted  to  include 
them  in  the  hearing  transcript. 

Before  going  to  our  witnesses,  I'd  like  to  recognize  the  ranking 
minority  member,  Mr.  Skeen. 

Mr.  Skkkn.  Thank  you  very  much,  Mr.  Chairman. 

And  I'll  just  have  my  statement  entered  in  the  record. 

I  just  want  to  welcome  Governor  Brown.  We're  glad  to  have  you 
here  this  morning. 

1  think  we're  making  good  progress  with  this  hearing.  I  com- 
mend  you  once  again  for  having  them.  I'd  like  to  get  on  with  it. 

[The  prepared  statement  of  Mr.  Skeen  follows:] 

Prepared  Statement  of  Hon.  Joe  Skkkn,  September  20,  1983 

Thank  you.  Mr.  Chairman.  I  wanl  to  join  with  you  in  welcoming  our  witnesses  to 
Washington  this  morning  to  discuss  vhe  proper  and  multiple  roles  of  computers  and 
education  in  America.  .       ,     .  r 

I  believe  there  is  an  inherent  challenge  in  managing  the  rapid  introduction  o! 
computers  and  other  information  technologies  in  our  Nations  schools.  Yesterday, 
we  learned  that  computers  promise  to  greatly  enhance  the  quality  of  education  in 
this  country  given  their  proper  use.  and  with  the  right  direction.  We  also  learned, 
however,  that  serious  concerns  must  be  addressed  if  we  are  to  achieve  this  laudable 
goal.  Chief  among  the«;e  were  the  questions  of  software  compatibility,  and  the  ques- 
tion of  equality  of  access  among. the  various  socio-economic  groups. 

I  am  convinced  that  State  education  councils  and  local  school  boards  are  in  the 
best  position  to  address  a  majority  of  these  fundamental  questions.  It  is  critically 
important  that  these  groups  work  with  local  school  districts  and  individual  schools 
in  formulating  goals  and  plans  for  properly  integrating  computers  and  other,  infor- 
mation technologies  in  the  schools.  These  groups  might  also  make  a  special  elfort  to 
utilize  the  expertise  of  the  computer  and  communications  industry,  and  appropriate 
professional  societies.  . 

In  this  manner,  I  feel  computers  and  other  information  technologies  can  be  direct- 
ly applied  to  achieving  the  educational  goals  and  objectives  of  the  1080  s  and 
beyond. 

Mr.  Gohe.  Thank  you  very  much.  a 

And  our  first  witness,  indeed,  is  Hon.  Edmund  Brown,  Jr.,  chair- 
man of  the  National  Commission  on  Industrial  Innovation  and  a 
well-known  leader  in  this  particular  field.  There  could  be  no  more 
appropriate  witness  to  lead  off  this  second  day,  because ' of  the  ef- 
forts that  took  place  in  California  while  you  were  Governor.  We're 
delighted  to  welcome  you  here. 

Without  objection,  we'll  put  the  prepared  text  of  what  you  have 
in  your  statement  in  the  record.  If  you  want  to  present  all  of  it, 
that's  fine.  We'd  be  delighted  to  hear  it.  If  you  want  to  summarize 
any  portion  of  it— you  just  use  your  own  discretion. 

We're  very  interested  in  your  views  and  invite  you  to  proceed. 
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KTATNMHNT  OK  KDIMllNI)  (i,  llltOWN,  JR„  CHAIRMAN,  NATIONAL 
COMMISSION  ON  INIHIHTItlAL  INNOVATION 

Mr.  Bkown,  OK.  Thank  you,  Congressman, 

This  hearing  goes  right  to  the  heart  of  one  of  this  most  important 
developments  in  American  education  today,  and  that  is  the  intro- 
duction of  computers  in  an  instructional  setting,  I'm  happy  to  give 
you  somo  of  the  initial  results  of  what  has  occurred  in  California. 

There's  no  doubt  that  young  people  liko  computers,  work  with 
them,  play  with  them,  and  can  certainly  learn  from  them  in  very 
exciting  ways,  In  order  to  make  this  a  positive  educational  experi- 
ence, there  is  a  great  deal  that  Government  can  and  should  do, 

Speaking  of  what  has  occurred  in  California,  there  are  three  sig- 
nificant aspects  to  any  solid  program  introducing  computers  in 
schools. 

The  first  is  to  insure  the  teachers  are  adequately  trained,  under- 
stand the  problems  and  the  potentials  of  the  use  of  computers.  In 
order  tb  achieve  that  goal,  in  California  we  set  up  15  regional 
TECC  centers,  and  that  is  a  teacher  education  computer  center. 
The  State  was  divided  up  into  these  15  regions,  and  in  each  of 
these  centers  teachers  from  the  various  surrounding  school  dis- 
tricts could  be  instructed  on  the  use  of  computers  for  instructional 
learning. 

The  result  after  a  year  is  that  thousa  nds  and  thousands  of  teach- 
ers have  signed  up  for  these  couvs&n  There  are  literally  waiting 
lists,  and  a  tremendous  level  of  excitement  and  interest  in  this  new 
educational  development.  So  that'rs  the  first  step— develop  a  net- 
work of  instructional  fur -urn S  whereby  tnachers  can  learn  how  to 
make  these  computers  a  positive  experience. 

Second,  as  you  alluded  to  in  ]rour  opening  statement,  there  is  a 
need  for  the  evaluation  of  educational  .ioftv/are.  So  that  at  1  of  the 
15  centers  a  software  clearinghouse  has  Noen  established  to  evalu- 
ate the  educational  software  that's  jrrauable,  pr;  that  teachers  who 
are  interested  in  finding  out  what  program  is  good  for  arithmetic' 
or  English  or  science  i*  &ble  to  fmy  out  the  specific  courses  and 
programs  that  would  he  ovaiiatiu  and  appropriate  for  his  or  her 
particular  class.  So  that's  the  second  point— a  statewide  clearing- 
house for  software  evaluation, 

The  third  component  of  this  computers  in  schools  program  is  a 
tax  credit  that  givies  a  very  strong  incentive  to  the  manufacturers 
to  donate  computers  to  the  schools.  It  is  a  credit  given  to  thr  manu* 
Facturers  of  25  percent  of  the  retail  value  of  the  computer,  and  in 
practice  that  works  out  to  much  greater  than  25  percent,  given  the 
markup  between  manufacturing  and  actual  retail  sales. 

If  you  put  the  three  together — a  tax  credit,  teacher  education 
computer  centers,  and  software  evaluation — you  get  a  three-part 
program  that  really  does  accelerate  in  an  intelligent  way  the  intro- 
duction of  computers  into  schools. 

The  centerpiece,  which  is  the  tax  credit,  will  be  in  effect  until 
July  1984,  and  I  would  recommend  to  this  committee  that  you  con- 
sider a  Federal  tax  credit  of  a  limited  time  duration,  probably  3 
years,  wherein  manufacturers  are  given  strong  incentives  to  donate 
computers  to  schools,  and  link  with  that  a  program  of  regional 
TECC  centers,  teacher  education  computer  centers,  so  that  it  isn't 
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JuHt  hardware,  but  It  In  in  tho  context  ol  toachor  training,  And  I 
Hub  Ih  enacted,  I  would  think  a  H«yo«r  program  would  be  quite  Bill- 
Hoiont,  I'm  confident  that  all  f>0  States  will  pick  up  from  thoro  and 
continue  on  thoir  own  funding, 

Tho  reason  why  I  am  confident  when  t  Bay  that  Ih  because  ol  the 
tromendouH  grassroots  activity,  In  California  an  organisation  was 
begun  in  1077  called  CUE  [computer-using  educators).  And  without 
any  help  from  Government,  thousands  of  teachers  joined  together 
in  an  informal  organization  to  promote  the  use  of  personal  comput- 
ers in  tho  classroom.  . 

What  has  really  happened  to  the  technology  is  that  individual 
teachers  can  make  their  own  decisions,  can  have  computers  intro- 
duced into  their  classroom,  and  this  can  occur  without  the  school 
board  or  without  some  major  appropriation  of  $1  million  or  a  hall  a 
million  dollars  being  debated  and  finally  approved,  lhe  earlier 
technology,  10  years  ago,  required  a  central  computer  operation,  re- 
quired a  very  large  sum  of  money,  and  therefore  was  a  top-down, 
centralized  decisionmaking  situation.  Now  you  have  a  situation 
where,  for  $1,000  or  $2,000,  a  local  school,  or  even  a  classroom,  can 
begin  the  use  of  computers  in  a  school,  And  that  gave  rise  to  this 
organization  called  computer-using  educators. 

And  it  was  on  that  that  we  built  our  State,  program.  This  was  not 
something  developed  by  experts.  It  didn't  come  out  of  a  school  of 
education.  It  came  from  classroom  teachers  who  already  started 
the  ball  rolling.  They  had  already  started  their  own  software 
clearinghouse,  and  the  State  merely  built  on  that  and  provided  fi- 
nancial help.  , 

And  I  would,  note  in  passing  that  the  program  which  was  started 
in  1982  was  increased  under  the  present  Governor  of  California, 
and  actually  the  funding  was  expanded  by  $1  million.  So  its  a  bi- 
partisan issue.  It's  of  growing  interest,  and  not  only  is  it  schools, 
administrators,  and  the  State  legislature,  but  you  find  a  growing 
partnership  between  the  industries  and  the  teachers  themselves. 

We  have  involved,  in  a  program  which  I  call  California  comput- 
ers in  schools,  the  school  administrators,  the  school  teachers,  and 
the  equipment  manufacturers.  In  some  material  I've  handed  out 
I've  mentioned  some  of  the  programs  that  are  working  under  this 
effort.  Apple  Computer  is  giving  several  thousand  computers  in 
what  they  call  a  "Kids  Can't  Wait"  project.  Hewlett-Packard  has 
been  following  a  slightly  different  route,  but  also  working  with  14 
selected  high  schools  in  the  State.  Kaypro,  which  is  a  computer 
company  from  southern  California,  is  working  in  the  San  Diego 
area,  and  then  IBM  has  a  particular  model  that  they  re  working 
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It's  very  important  to  point  out  that  this  is  hot  just  gimmickery, 
it's  not  just  another  technological  toy  here.  IBM  has  found  out  in 
one  of  their  projects,  which  I  visited  here  in  Washington,  ti  at 
young  children,  particularly  in  inner-urban  schools,  can  actually 
learn  to  read  through  the  use  of  computers,  and  they  actually 
teach  them  how  to  write  before  they  read  by  using  a  phonetic  al- 
phabet, using  tape  recorders,  computers,  and  typewriters.  It  s  a 
very  effective— it's  ai>  integrated  program.  It's  very  imaginative. 

And  I  think  that  we  have  to  take  the  leadership  and  not  leave 
computers  just  to  the  games  producers  and  to  the  war  games  that 
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yon  see  in  the  arcades,  but  to  lake  a  technology  tbut  does  havo  thn 
incitement,  does  have  tho  interest  of  young  people,  and  apply  it  in 
an  educational  Hotting  If  wo  do  that,  I  think  that  you  ro  going  to 
see  nut  only  heightened  learning,  JUHt  I"  tl,D  Hcioucos,  hut 
across  tho  spectrum  of  educational  experience,  but  you  ro  also 
going  t°      a  ronowud  IntoroHt  on  tho  part  of  teachers, 

This  group  which  I  ralonvd  to  earlier-computer-using  educa- 
tons— has  reported  that  in  tho  face  of  burnout,  In  thu  face  of  a  lot 
of  problems  in  tho  teaching  profession,  tho  introduction  of  compute 
nrs  has  brought  a  now  oxeitomont  to  tho  classroom,  has  proven  ol* 
Ibctivo  in  tonns  of  outright  achievement,  but  also  in  improving  tho 
quality  of  tho  classroom  and  tho  lovol  of  motivation,  and  that  s  why 
1  can  recommend  wholeheartedly  this  tbreo-point  approach  of 
teacher  training  centers,  of  a  tax  credit,  and  a  software  clearing* 
housu,  , 

And  I'm  confident  that  if  you  can  put  m  place  a  Federal  tax 
credit  for  it  years,  then  nil  SO  States  will  have  the  kind  of  educa- 
tional technology  excellence  that  a  nation  such  as  ours  has  a  right 
to  expect, 

Thank  you, 

[Material  supplied  by  Mr,  Brown  follows:] 


294 

j 


N  AT  I  < >N  A I .J!0  M  M INS I  ON  ON  I NJ  1 UNT  K I  A ?  ♦  J  N  N  H  YA!!Liy  N 

IWi  VVIM       lit  MIHt. I  T  t  filllli;  mo  ,  |.ih  ANItliM^i,  (Ml, l|  OMNIA  uuntr 7{,»fl| '"lrt|7iS 


mod i . , J  ion at r  on >[J]  I tAN.l 

Mlnuii  i:|ui  Computu»rn  in  Muhiuila  lax  urndlt  huoamu  l.tw  In  tltu  Ht.ifcu  of 

C'aliinrnia,  national  or.niiput-.ai'  corporatinna  havo  nhown  a  gruaU  cjoal 

of  aruatlvKy  and  tmaq i nation  in  ruuponilliw  to  Uu>  law'a  opportunUiur 

A^M  .«1MJ:«TKH  'Initiated  itn  "Kitlu  Cnn't  Walt"  pro|uut  with 
doiwt iuiui  ut  up  to  10,000  Applu  lie  ayntumu  Let  every  public  and 
jiriv.Hn  uchoul   m  CnUtonUu,     in  addition,  the  APPLE  EDUCATION 
FOUNDATION  Jtdu  in  tuaclior-tralning  and  basic  rosonrch, 

! 'JiWJ Ji'L'flrl^i  1KAHJ >  launched  itn  "Grants  far  instruction  in  Future 
Technologies"   (rnrr)  Inltlatlva  which  placed  full  personal  computer 
ayaLoms   (value,  ?50,000  each),   tuachor-training  sessions  and 
technical   Uataon  support  In  14  noloctod  California  high  schools. 

IMM  through  the  EDUCATIONAL  TESTING  SERVICE  has  developed  a 
'Model  Secondary  School  Project"  which  targeted  a  diverse  group 
of  2B  public  and  private  high  schools  for  donations  of  15  IHM 
PC's,  extensive  teacher- training  and  $5,000  worth  of  software. 

KAY PRO  donated  300  computers  with  complete  software  packages 
(value,   $1,600  each)   to  almost  every  middle  and  junior  high 
school   in  the  San  Diego  area.     A  follow-up  program  for  Kern 
County  is  under  way. 

Other  companies  including  ATARI,  COMMODORE,  NCR  and  TEXAS  INSTRUMFNTfe 
have  donation  plans  in  the  development  stage,  '  ' 

RADIO  SHACK  is  offering  free  teacher-training  classes  to  every 
school  in  the  United  States,     The  training  is  called  "America's 
•Educational  Challenge"  and  would  normally  be  valued  at  about 
$200  per  teacher. 

COMPUSERVE  INFORMATION  SERVICES  is  providing  low-cost,  discounted 
accounts  to  California  educators  and  participants  in  the 
Electronic  Learning  Exchange   (TELE),     TELE  is  an  electronic  net- 
work managed  by  the  California  Computers  in  Schools  Project  which 
will  provide  descriptions  of  donation  programs,  new  educational 
product  announcements,   legislative  updates  and  a  directory  of 
software  evaluations. 
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Strategic  Plans 

;  ,Vj-:';;.vvij  f\.'.T.puft»fS  :'i  Si  hoo.'s  Pr<\<iKJf  helps 
.'\,J.vii!./.ii  iVrfj  •.■..■r.it;,:i>:,  dewe!c*p  strategic  plans  lor 
d.'.^'.i!,:'!,!  ^i'nir"j!t'rjs»o  school  > 

•  w:de  clrj*i.ti>i1son  oi  yjeaivaphic  fucus 

•  «      -.v.  f\'x,t  or     entire  si;hC'ai  aistncl 

•  •*»■.  uii"i  j  v/'rtiWj  fiialfi.  soe^ce.  business  •••duca'-vvi, 

o«;-L'  itrH  s«>*nct>..r"u:;>f\  art,  social  studies 

Donation  Prospects 

•rh<)  C'"J'*'0'*fO  (."••:'•» if -UfO'S  :>!  Schoo-s  /Vo/ocf  nelps 
■'.•!'-t  <  -rat's.:'':;  !«nd  serif  >ois  which  a»o  reaay  lo  use 
:  '"{••;•<:••'. 

•  OJ!»huSi.J''?t".':  I'.v'.jr.hor'i.  p{;f  CifXll^.  parent* 

•  i.->':t  ..mi'J'  students,  citf'i  Kl  stuaents,  handicapped 
siry.ients 

•  -fM-.c'  :*<■«! i  pnvo»e  schools,  fu'Ol  schools 

The  Eioct.omc  Learning  Exchange 

?f  e        if»:U  C(  <rnpu.\ifs  if)  .School  Pt  ojtict 
!  },;}','•>  I  •-><.*  f  !«K:»mnio  Learning  Exchange  fFFlF) 

•  ?H  i!    Orifivma  s  onl/  siai&wirio.  public  access, 
eiec'i; 1     information  e«chapge  on  computer 

•  'f  ■  r  en's  djssemip.a'e  -riformation  an  car pc ate 
■  t.  .  ptans  to  subscribing  members 


Advisory  ForuM 

l  Y;.;/<  '!'■>■(!  C<:rr--pijiMs  in  Scftoofe  Cvnsuttium  serves 
an  rr:f,-,!rf-cit  educational  advisory  group  to  the 

•  f.'cf  '!"f/  meetings  from  September  thiough  June 
■>er.o  as  a  lof-jrn  whe'e  corporations  can  discuss 
'fr^;;'  dor-at-on  p:ans  ivith  fepresentahves  al 
O.idrmta  s  riKiiof  educational  organizations 

•  ■'.:»  i  :u!» jto  representatives  are  invited  to  attend  as 
vtrtor/efs  to  seek  assistance  m  the  development 

■.  ;<  :Ki';txii|0''!!,  jr! t syrr and  to  announco  KiUy 
li.-r'iH|s{j!»»d  plans 

•  the  first  ha't  c*  ir^83  the  Consortium  met  with  . 
fepresoriifit.vij'!  nopi  'Vpr.no  Atari,  Hewlett  Packard. 
K';wi;ri':-  Naa  :i  f^nck .  Fe/as  instruments  and  FIS/IBM. 

•  information  on  ccrporations  plans  and  activities  is 
:i'v.o<Mi:>oU'd  to  educators  throughout  California  via 
*iti  nrMM&i,  statewide  conferences  and  local 

se'f  irKJf, 
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The  following  groups  are  regularly  represented 
on  the  CC1S  Advisory  Board; 

lea/hei  fclufal'OrwConipuWr  Center*.  (HCCs) 
fa<  Wwit  '.aL-oratorv  tu« !  ducaKjnal  tA.-sourch  and 

Cohto"'"'.!  Mu'b  f'uitjni  teacher  Aswcnuon  IPiAJ 
State  I  ,>;i,-a't'noni  of  t  UncoLon 
Cc-T'iHsUM  l»«»g  f.Ui  lCUI;l 
Iriciusltv  i  vJui.u'ion  Counpl  of  California  |H:CC] 
AbSc-<.«Jhfi,  1)1  California  School  Administrators  (ACSA) 
CuMo'i «f  I  AsiSOOit  ]'»on  of  Bilingual  Educators  (CAW) 
t ::<;i!it.  iima'Awor. .aiiot >  of  Private  Schools  Organizations 
[C  Al'Si  >| 

Cnhlu'""!!'..!  |nr..i»ioii  «>(  N-Hjchers  [OH 
<  iniifnrrnf  i     rnv.-l  Hoanl-.  Association  (CSDA) 
.  Caiituf't'o  -V,«,;v"iat"  )fi  of  Compensatory  Educators 
iCAOl) 

Ca'itomia  lea-hrns  Association  (OA) 
United  roaotw,  ol  1 as  Ange»e:»  (U?LA) 
California  Assor  ic.il*on  lot  the  Fclucation  ol 

vnwng  Children  (CAf  VC]  , 
Moth,  Fngmeeiiny,  Science  Achievement  {MI'S  A} 
hJucafi-  >imt  Products  Information  Exchange  (FPif ) 

o 

NATIONAL  COMMISSION  ON  INDUSTRIAL  . 
INNOVATION 

The  Cai'tornui  Computers  m  Schools  Ptoioct  is  a 
aomonstrntR/n  project  of  the  National  Commission  on 
industrial  innovation  a  nonprofit  tax-exempt  founda 
tion  fho  NCJI  is  cleve'ofung  a  national  strategy  *<">  mo 
mote  industrial  innovation  oused  on  a  new  partnership 
of  business,  labor,  government  and  education  One  f. 
eonu>onen»  ot  this  strategy  is  commitment  to  excel- 
lence ;n  the  education  of  our  youth 


For  further  Information,  please  contact; 

Judith  Johns  Hutine'  Director 
California  Computers  in  Schools  Project 
1 125  Wesl  6lh  Street.  Suite  300 
Los  Angeios.  C A  9001/ 
•  (713)4B1  0205 
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INVESTMENT  IN  PEOPLE 

A  California  Agenda  for  Education  and  Training  in  the  80's 


Introduction         *  ■  ( 

We  arc  now  m  the  ntuKt  of  a  revolution  thai  will 
»np»«s  in  its  magnitude  the  industrial  revolution 
of  the  19th  century.  Dri\cn  by  advances  tit 
microelectronics  and  telecommunications,  our 
society  is  iinustornhng  h*clf  and  fundamentally 
changing  the  nay  it  works  and  orgnni/es  itscll. 

In  this  new"  age  of  information,  wealth  will  not 
derite  from  »  mere  abundance  or  resources  hut 
from  people— from  human  intelligence.  Accor- 
dingly ue  must  nurture  that  intelligence  through 
•  education,  research  and  training  in  both  the  private 
and  public  sectors  and  thereby  ensure  that  the  peo- 
ple of  California  will  remain  up  among  the  best  tor 
tears  to  ironic. 

During  1982,  Governor  lidnmnd  G.  Brown  Jr.  in- 
i tinted  a  series  of  programs  desigrted  to  meet  the 
ihidlcugc  of  the  infortnation  age  as  he  forged  new 
relationships  between  government,  industry,  educa- 
tion, laboi .  eullrgcs  and  universities. 

Catlfornlu  Commission  on  Industrial 
Innovation  , 

To  forge  a  new  alliance  m  promote  sustainable 
economic  growth,  Governor  Brown  created  the 
California  Commission  on  Industrial  .Innovation.. 
Composed  of  a  broad  range  of  outstanding  eiti/cns 
and  chaired  hv  Governor  Brocn,  the  Commission 
formulated  an  economic  blueprint  to  strengthen 
California  for  the  rest  of  this  century.  'I he  Com- 
mission's fiftv  specific  proposals  chart  a  clear  path 
lo  renewed  productivity,  educational  excellence 
and  competitiveness  in  world  trade. 

Investment  in  People  in  Our  Ucmentary 
and  High  Sehouls 

•  ■  >  Governor  Brown  called  for  higher  standards,  in- 
cluding requiring  at  least  three  years  of  math  and 
tvu>  years  of  science- with  a  minimum  ot  one 
semester  of  computer  smdy-for  all  high  school 
..  graduates  and  even  more  math  and  science  lor  col- 
lege hound  students. 

—  The.  Stale  Board  of  Education  included 
Governor  Brown's  call  for  a  "three  year 
math,  two  year  science"  requirement,  with  a. 


semester  of  computer  studies,  in  its  model 
high  school  curriculum  issued  on  December 
10,  I9R2. 

On  January  26.  1982,  the  California  State 
University  Board  of  Trustees  passed  a  resolu- 
tion raising  entrance  requirement*  Hngtish 


•7/  we  thin  k  dearly  and  avt  vorrealy,  m-  van  make 
the  (wis  to  lift  millions  vm  of  poverty  and  ig- 
norance and  we  van  pioneer  dw  new  technologies 
that  emphasize  quality  over  quantity." 

i  kom  itn.sTAitioi  tin;  srATt:  sit  sSAiit  ■ 
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and  mathematics.  Subsequently,  the  Board 
authorized  a  study  group  to  consider  adding 
additional  requirements. 

_  At  their  June,  1982  meeting,  the  University  of 
Cnhfornia  Regents  raised  the  entrance  re- 
quirement for  mathematics  from  two  to  three 
years.  In  addition,  the  Regents  .initiated  a 
study  at  the  Governor's  urging  to  consider  re- 
quiring additional  math  and'sciencc  for  all  in- 
coming students. 
In  the  1982-83  Budget.  $9.7  million  was  provided 

to  upgrade  math,  science*  computer  and  related 

education  in  our  public  schools.  This  money  has 

hecn  spent  to  fund: 

—  School-site  staff  development  in  mathematics, 
science,  computer  education,  and  other  cur- 
riculum areas  for  twenty-five  percent  of ;  the .... 
btateVs  secondary  schools  {grades  7-12). 

—  Retraining  of  270  teachers  to  become  eligible 
for  an  additional  credential  aulhorUaliun  "m 
mathematics  to  address;  the  immediate  shor- 
tage of  qualified  math  teachers. 

—  Fifteen  regional  Teacher  Hducadon /Computer 
Centers  to  provide  training  in  leaching 
methodology  and  to  hrokcr  staff  development 
scrviees  with  major  focus  on  math,  science  and 
computer  studies.  The  decentralized  structure 
of  these  TEC  Centers  has  resulted  in  a  statewide 
network  of  1 14  local  training  facilities. 
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-•-  In  addition,  each  I  IX  C"  region  cuntiiiris  one  or 
more  computer  demonstration  center.  Also 
eleven  iimhilc  computer  vans  are  itt  operation 
providing  in-service  training  in  computer-aided 
instruction. 

•  A  series  of  statewide  Computer  Institutes;  to 
guide  leacheis  :ind  ndininisiraloi  s  in 
establishing  ami  operating  the  computet 
iletnonst  tilt  ion  centers. 

-•  A  statewide  Software  l.ibinry  and  Clear- 
inghouse located  in  the  San  Mateo  County 
Office  of  Ilducaiion,  to  purchase,  evaluate 
and  disseminate  information  on  ednetional 
software, 

—  A  Council  on  Technology  lidmation  to  solicit, 
review  and  fund  proposals  lor  teacher  training 
in  maili.  science  mid  computer  studies. 

■■-  1  he  Institute  Jar  Computer  U\h\oloK>\  a 
new.  high-technology  magnet  school  lor 
^tuilcms  from  three  school  districts  in  Califor- 
nia's "Silicon  Valley".  f: 

—  Support  lor  exemplary  projects  such  as  the 
Mathematics  lUiRinwrhiR  Science  Achieve- 
ment t\tt:SA)  program  geared  to  motivating 
and  supporting  minority  and  women  high 
school  sttidenis  and  to  help  these  students 
complete  their  college  degrees  in  math, 
engineering  anil  science-basal  disciplines. 

I  a^llv.  (iou'i  uot  Hi  own  signed  legislation  to  em 
courage  the  integration  of  computers  into  schools: 

-,  A  tax  credit  for  companies  which  donate  com- 
puters to  elementary  and  secondary  schools 
for  instruction. 

—  An  "Educational  Technology  Cnrwiiittec"  to 
provide  matching  grants  to  school  districts  for 
the  hulk  purchase  of  computer  equipment. 

Investment  in  People  in  the  California 
Conservalinn  Corps 

S35  million  funds  the  maintenance  of  25  centers 
serving  1,71X1  young  Californium,  aged  IS  23  years. 
Corps  members  learn  the  work  ethic  by  engaging  in 
arduous,  often  dangerous  work . 


Investment  In  I'enple  In  California 
Worksite  Kdneallmi  and  Training  Ail 
(CWKTA)  Program 

Since  Governor  llrowu  signed  CWkTA  into  law 
on  September  29,  IW,  $35  million  has  been 
allocated  to  put  more  than  12,000  people  to  work 
in  the  skilled  johs  that  incteasingly  power  our 
economy.  More  than  2,500  employers  have  become 
involved.  CWP.TA  is  different  because  it  is  based 
on  the  real  life  demands  of  specific  businesses. 
Moreover,  training  starts  only  when  an  employer 
decides  to  participate  and  agrees  to  hire  or  upgrade 
;ill  graduates.  The  program  is  recognized  as  the 
most  innovative  job  effort  in  the  nation. 

Investment  in  I'enple  in  Our  Community 
Culiege* 

$2.0  million  was  provided  to  community  colleges 
to  establish  employment-based  high  technology 
training.  This  was  supplemented  by  an  additional 
$2.3  million  of  matching  funds  from  labor,  state 
and  federal  government.  Twenty-seven  camposcs 
now  have  "CWKTA  model"  programs,  with 
priority  given  to  projects  in  new  and  emerging 
technologies. 

Investment  In  Penple  In  Our  Universities 

$3.3  million  was  provided  to  the  California  State 
University  and  the  University  of  California  to  sup- 
port engineering  and  computer  science  education 
through  instructional  research  grants,  joint  appoint- 
ments with  industry,  retraining  opportunities,  the 
purchase  of  modern  equipment,  and  programs  for 
the  recruitment  and  retention  of  women  and  under- 
represented  minority  students.  Tot  example,  "In- 
vestment in  .People"  funds  helped  establish  a 
Computer-Aided  Productivity  Laboratory  at  Col 
State  San  Luis  Obispo  which  attracted  an  additional 
$1.5  million  in  private  donations. 

In  addition  to  these  fonds,  the  University  of 
California  has  received  $3  million  for  MICRO 
(Microelectronics  Innovation  and  Computer 
Research  Opportunities),  This  provides  in- 
dustry /  oniversity  matching  grants  for  research  in 
basic  microelectronics  and  an  engineering  and 
compoler  science  scholarship  program. 

Governor  Brown  also  allocated  $2.3  million  to 
equip  Cory  Hall  at  U,C.  Berkeley  with  a  state  o? 
"  the  art  microelectronic  fabrication  facility. 
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On  September  It),  MJ82,  Governor  llruwji  sighed 
legislation  imlialiug  a  landmark  training  program. 
Under  llie  new  law,  $55  million  a  year  will  be 
allocated  from  the  Unemployment  Insurance  bund 
to  prepare  Calil'oruiutis  for  johs  in  growth  in- 
dustries. A  seven-member  panel  will  contract 
directly  with  employers  and  schools  lor  necessary 
seniles,  l  ike  CWLIA,  emphasis  is  on  employer 
commitment  to  bite  alter  trailing. 

Investment  hi  Pcunlc  la  l*rivule  Industry 

$A>  million  funded  four  lUtsme\s/Labt\r  Coun- 
cils in  Oramjc  County,  Los  Angelas,  Ventura  and 
Alameda  Counties.  Composed  of  tup  busincs. 
labor,  education  and  local  government  leaders,  the 
Councils  are  working  tu  see  thai  vocational  truir. 
ing  programs  in  educational  institutions  in  faci 
prepare  students  lor  jobs  that  c\isi  in  the 
maiketplacc. 
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Investment  in  People  in  I; niplo>men( 
Development 

inillion  was  provided  lor  training  displaceil 
workers  Jiid  einployiiiciil  services  to  welfare 
clients.  I  his  has  funded. 

More  than  2(1  Displaced  Workers  Reemploy- 
ment Centers  wound  l\w  stale.'  Ihese  centers 
are  set  up  on  a  lempotary  basis  to  icspoinl  to 
anmediate  local  needs,  I  he  larccst  pioject 
serves  m.MX)  displaced  \sorkcrs  at  a  total  cost 
ol  SS  million  inclining  additional  funding  ftom 
Suite  ol  Calilornia.  Cieneral  Motors.  United 
Anio  Workers  and  the  federal  go\eruineni.  , 

-  I.Npausion  of  the  bmploviucnt  Preparation- 
Program  by  $7.2  million  to  assist  welfare  ap- 
plicants find  jobs  rather  than  going  on 
uclfatc. 
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Mr.  Go  he.  Thank  you  very  much.  We  appreciate  that. 
I  have  a  number  of  questions. 

FJrst,  on  the  lax  credit,  I'm  one  of  the  cospojnsors  of  that.  Pete 
Stark  is  the  principal  sponsor  from  California,  and  I  have  pushed 
that  idea  hard  for  the  last  couple  of  years.  And  we  came  close  last 
year.  The  Senate  has  been  unwilling  to  go  along  so  far. 

But  you  have,  of  course,  an  income  tax  in  California,  and  that 
is — you've  done  it  at  the  State  level;  is  that  correct? 

Mr.  Buown.  Yes,  it's  a  tax  against  the  corporate  income  tax. 

Mr.  Gore.  Yeah. 

Mr.  Brown.  The  corporate  income  tax  in  California  is  over  10 
percent,  and  a  number  of  the  computer  manufacturers  pay  a  very 
significant  tax  to  the  State.  So  it  is  a  very  effective  incentive  for 
California.  That  probably  would  not  apply  to  all  States,  and  that's 
why  a  credit  on  the  Federal  tax  would  be  very  effective  and  prob- 
ably the  only  effectiv^tool  that  you  could  use  in  States,  for  exam- 
ple, that  don't  have  A  corporate  tax. 

Mr.  Gore.  ThatV  my  feeling,  and  I  was  pleased  that  yesterday 
Secretary  Bell  endorsed  that  idea  as  well.  Secretary  Regan  at  the 
Treasury  Department  hasn't  endorsed  it  yet.  And,  as  a  result,  the 
administration  is  still,  I  think,  formally  opposed  to  it;  but  we  are 
making  a  little  progress. 

One  criticism  that  you  often  hear  is  that  .a  pledge  by  a  computer 
company  to  put  one  computer  in  every  school,  for  example, 
wouldn't  do  that  much  because  if  you  just  have  one  computer  in 
each  school,  what  do  you  really  have? 

Mr.  Brown.  You've  got  a  computer  in  each  school,  which  is  more 
than  you  had  before. 

Mr.  Gore.  Well,  correct,  but  how  do  you  respond  more  fully  to 
that? 

Mr.  Brown.  Well,  in  this  brochure  that  I  believe  we  passed  out — 
it's  called  "California  Computers  in  Schools  Project ' — there's  a 
graph  which  indicates  the  growth  in  the  number  of  schools  in  Cali- 
fornia that  have  at  least  one  microcomputer. 

In  1981,  only  20  percent  of  the  schools  had  even  just  one  comput- 
er. By  1984,  principally  as  a  result  of  the  California  tax  credit,  we 
expect  100  percent  of  the  schools  to  have  at  least  one. 

Mr.  Gore.  Yeah. 

Mr.  Brown.  Now  when  you  get  one,  you  begin  to  get  the  interest. 
It  operates  as  a  magnet.  It's  exciting.  And,  as  a  matter  of  fact,  as 
more  companies  get  into  it,  you're  going  to  get  considerably  more 
than  one  computer  per  school; 

Mr.  Gore.  Sure. 

Mr.  Brown.  The  program  was  initiated  by  just  one  or  two  com- 
panies, but  we  found  as  more  companies  learn  about  this  they're 
prepared  to  contribute,  also. 

In  addition,  if  you  would  in  some  way  give  a  credit  for  software, 
that  could  enable  other  computer  companies  to  join  in  the  effort. 
The  way  the  credit  was  written,  some  companies  appear  to  have 
more  of  an  advantage  than  others,  and  I  would  like  to  see  a  tax 
credit  that  would  give  an  incentive  to  all  computer  companies, 
whatever  their  markup  is,  to  contribute  to  schools.  Now  if  that 
happens,  you  will  find  many,  many  computers  going  to  every 
school  in  the  United  States. 
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And  if  the  program  is  done  right  and  phased  in  properly,  with 
the  proper  teacher  training  and  the  software  evaluation,  this  would 
haye  a  very  significant  impact.  In  fact,  I  can't  think  of  any  one 
single  thing  we  could  do  for  American  schools  in  a  3-year  time- 
frame that  would  have  more  impact  than  putting  this  three-point 
program  into  effect  throughout  the  United  States.  It  doesn't  mean 
that  everything's  going  to  be  solved  at  the  end  of  that,  but  it  is  a 
major,  concrete  step  that  you  can  take,  and  it  will  not  necessitate  a 
big  bureaucracy.  You  won't  need  any  more  people  over  at  the  De- 
partment of  Education,  because  the  tax  credit  is  something  that  is 
worked  out  between  the  IRS  and  the  individual  corporation. 

The  use  of  the  computers  is  developed  and  monitored  by  teach- 
ers, by  administrators,  and  the  manufacturers  in  the  local  school 
districts.  So  this  is  decentralized,  nonbureaucratic,  one-time-only 
introduction  of  some  hardware  with  a  permanent,  ongoing  expan- 
sion of  educational  excellence. 

So  I  think  from  every  point  of  view  there  really  are  no  objec- 
tions; other  than  the  fact  that  there  is  going  to  be  some  revenue 
loss,  far  less  than  you  would  get  if  you  had  to  go  out  and  buy  the 
computers. 

Mr.  Gore.  Rights 

Mr.  Brown.  And  they're  going  to  buy  at  least  as  many  comput- 
ers as  you  would  f"incentivize"  with  the  tax  credit  anyway,  and 
you're  going  to  get  a  better  deal.  You're  going  to  get  them  cheaper. 
You're  going  to  have  almost  no  bureaucracy  in  the  process,  and 
you -will  create  the  partnerships  between  industry,  the  teachers' 
groups,  and  I  would  point  out  that  both  teachers'  unions  in  Califor- 
nia are  active^participants  in  this  effort,  and  then  you  have  the 
participation  with  the  administrators  and  other  school  personnel. 

So  it's  a  very  interestihg-^it's  a  creative  approach,  and  it  does 
not  necessitate  a  permanent  government  program.  Because  I  be- 
lieve that  after  the  use  of  computers  has  been — has  reached  a  cer- 
tain level,  then  I  think  the  normal  budgetary-process  is  going  to 
take  place,  and  the  tax  credit  ought  to  be  eliminated^  

Mr.  Gore.  Well,  I  agree  with  all  of  that,  and  I  think  we  ought-to, 
have!  a  national  program  modeled  on  the  California  experience. 

I'd  life  to  ask  you  a  couple  of  questions  about  how  this  software 
clearinghouse  operates.  One  of  the  problems  stressed  yesterday  by 
several  witnesses,  including  Secretary  Bell,  was  the  problem  of  soft- 
ware compatibility.  The  picture  painted  is  that  it's  almost  as  if  you 
have  little  groups  of  software  developers  making  products  for  a 
small  slice  of  the  market,  and  they're  not  interchangeable.  It  would 
be  like  the  record  industry  having  not  just  33  revolutions  per 
minute  and  78  and  45,  but  100  different  categories  and  record  man- 
ufacturers making  records  for  each,  and  if  you  don't  have  the  right 
record  player,  you  can't  play  the  records  that  are  on  the  market. 

Similarly,  with  computers  now,  you  have  software  for  Texas  In- 
struments that  can't  be  used  on  Apple,  and  Apple's  softwjjre  that 
can't  be  used  on  Radio  Shack,  and  Commodore,  all  the  rest.  And 
Frh  wondering  how  your  clearinghouse  in  California  has  ap- 
proached this  terrible  problem  of  compatibility. 

Mr.  Brown.  Well,  obviously  if  something  isn't  compatible,  then  it 
isn't  compatible.  The  principal  problem  that  the  software  clearing- 
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houses  deal  with  is  the  fact  that  much  of  the  software  is  no  good, 
that  it  is  educationally  defective  and  not  worth  anything. 

So  you  asked  what  do  the  software  clearinghouses  do.  Well, 
there's  one  in  San  Mateo,  Calif.,  and  they  literally  read,  use,  and 
evaluate  each  item  of  educational  software  and  then  rate  it  and 
make  that  information  available  to  teachers.  So  if  the  software  is 
no  good,  that  word  is  communicated.  As  a  matter  of  fact,  it's  com- 
municated by  computers  through  a  telecommunications  network. 

The  computers  are  compatible  to  the  extent  that  you  can  plug 
them  into  a  telephone. 

Mr.  Gore.  Yeah. 

Mr.  Brown.  But  the  main  function  is  to  identify  the  good  soft? 
ware  and  stigmatize  the  bad  software. 
Mr.  Gore.  Yeah. 

Mr.  Brown.  And  one  of  the — some  of  the  funding  that  we  did 
have  available  was  made  available  for  a  3-day  workshop,  and  the 
teachers  who  were  interested  came  on  their  own  time  and  actually 
used  and  evaluated  the  software  and  came  up  with  a  report  to  say, 
"These  are  the  good  programs.  These  are  the  bad  ones."  And  then 
that  was  disseminated. 

So  that's  the  most  important  point — is  to  separate  the  wheat 
from  the  chaff  in  terms  of  quality. 

As  far  as  incompatibility,  that  is  just  a  technological  fact  of  life, 
and  that  is  being  reduced  by  the  fact  that  standardization  is  occur- 
ring because  certain  manufacturers  are  doing  better  than  other 
manufacturers. 'And,  as  a  matter  of  fact,  the  software  creators  are 
"working  for  those  companies  that  have  the  largest  part  of  the 
market. 

So  I  would  think  the  incompatibility  problem  is  being  reduced, 
and  within  a  matter  of  a  couple  years  will  not  be  a  significant  bar- 
rier. 

Mr.  Gore.  I  hope  that's  the  case.  We  heard  some  testimony  yes- 
terday that  that  movement  is  taking  place  much  more  rapidly  in 
the  business  computer  end  of  the  market,  where  you  have  the  IBM 
PC,  which  is  in  a  price  range  that  most  schools  are  not  getting  into. 
You  get  a  lot  of  IBM  compatibility,  but  in  the— on  the  lower  end  of 
the  market  it's  still  so  scattered  that  it's  moving  very  slowly. 

But  separating  the  wheat  from  the  chaff  is  a  necessary  first  step. 

I'm  wondering  whether  or  not  the  clearinghouse  ever  seeks  to 
identify  needs  for  the  development  of  new  software  and  communi- 
cate that  to  people  who  

Mr.  Brown.  Well,  I  think  there  ought  to  be  a  parallel  effort  on 
the  part  of  government  to  create  software.  That  is  occurring  in 
Minnesota.  It  is  occurring  in  some  ways  in  California,  and  there's 
no  reason  why  this  can't  also  occur  along  with  the  private  sector, 
at  least  in  these  initial  stages.  The  teachers  can  write  software,  / 
jand  they  do. 

*  xAnd  to  the  extent — I  think  that  ought  to  be  part  of  the  program 
and ^ee  how  that  works.  It  doesn't  have  to  be  a  permanent  effort, 
but  somesfunding  in  this  effort  could  well  go  to  the  creation  of  soft- 
ware by  teachers  themselves.  Probably  this  will  be  done — not  prob- 
ably; certainiyjt  will  be  done  principally  in  the  private  sector,  but 
there  are  .s.ome^piiblic  sector  efforts,  and  I  think  they  should  be 
given  some  initial  encouragement  to  see  how  they  work  out. 
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Mr.  Gore.  Now  at  your  15  TECC  centers,  when  a  teacher  goes  for 
training,  how  long  does  that  teacher  stay  there? 

Mr.  Brown.  Sometimes  a  weekend,  sometimes  it's  in  the  eve- 
ning, and  sometimes  there's  inservice  training  during  the  summer. 
There's  really— there  are  stipends  that  are  given  to  the  teachfers. 

There  are— for  example,  in  these  TECC  centers  there  will  be  two 
or  three  employees  employed  by  a  county  board  of  education.  They 
will  be  in  a  county  building.  They  will  have  computers.  Teachers 
will  come  on  a  Saturday  or  after  school,  and  they  will  get  the  train- 
ing. 

These  are  very— generally  very  brief  periods  of  instruction. 

Mr.  Gore.  I  see.  Now  is — are  there  different  kinds  of  computers 
at  the  TECC  centers? 

Mr.  Brown.  Sure.  There  are  different  computers  in  fact.  I  mean, 
that's  the  nature  of  the  business. 

Mr.  Gore.  So  which  computer  a  teacher  was  trained  on  would 
depend  on  which  TECC  center  and   * 

Mr.  BrowN.  Well,  presumably,  people  are  learning  general  prin- 
cipals and  can  learn  to  use  a  variety  of  computers.  Since  that's  the 
way  the  world  is,  certainly  teachers  have  to  be  given  that  opportu- 
nity and  not  be  limited  to  one  manufacturer.  And,  in  fact,  they  are 
learning  on  different  computers. 

Mr.  Gore.  Let  me  recognize  my  colleague,  Mr.  Skeen. 

Mr.  Skeen.  Thank  you,  Mr.  Chairman. 

I  want  to  commend  you,  Governor  Brown,  and  also  commend 
California,  for  the  initiative  that  they've  taken  in  this  particular 
program,  and  I  think  that  a  State  whose  employment  base  is  so  de- 
pendent on  the  use  of  computers  and  the  understanding  of  comput- 
ers— it's  a  very  far-reaching  and  a  very  advanced  outlook  and  ini- 
tiative that  was  taken  by  the  State. 

I  wanted  to  ask  you,  though,  in  carrying  on  with  what  the  chair- 
man started  talking  about  in  these  teacher  training  centers— 
what's  the  frequency  of  this?  Is  there  a  mandatory  type  of  require- 
ment? 

Mr.  Brown.  No,  it's  voluntary. 
Mr.  Skeen.  It's  voluntary? 

Mr.  Brown.  And,  in  fact,  thousands,  tens  of  thousands,  of  teach- 
ers have  already  taken  advantage  of  this. 

Mr.  Skeen.  So  it's  left  up  to  the  teacher  to  decide  when  they 
need  to  go  back  and  either  

Mr.  Brown.  It  is. 

Mr.  Skeen  [continuing].  Take  a  refresher  or  

Mr.  Brown.  It's  voluntary,  but  because  of  the  general  level  of  in- 
terest and  excitement  in  computers  by  the  students  and  by  the 
teachers  who  are  already  using  them  in  the  classroom,  there  has 
been  no  lack  c?f  interest.  So  here  you  have  not  only  a  nonbureau- 
cratic,  decentralized  program,  but  it's  a  voluntary  effort.  It  is  not 
coercive  or  mandatory  in  any  way. 

Mr.  Skeen.  With  the  rapid  advancement  that  we've  had  in  com- 
puter technology,  I  was  just  curious  from  that  aspect  of  it,  just  how 
often  the  teachers  themselves  felt  the  need  to  refresh  themselves 
or  to  upgrade  their  training  in  that  area.  But  it's  left  strictly  up  to 
them,  which  I  think  is  admirable. 

Mr.  Brown.  It's  left  up  to  thejteacher. 


307 


Mr.  Skeen.  The  next  question  I'<J  like  to  ask — in  the  news  it's 
been  a  topical  interest  of  late  about  the  question  of  the  "haves" 
and  the  "have  nots."  Does  California  have  any  problem  in  that  par- 
ticular area,  and  how  have  you  dealt  with  it? 

Mr.  Brown.  The  donations,  of  course,  go  to  schools  irrespective 
of  the  wealth  of  the  school  district,  and  in  that  sense  it's  perfectly 
equitable.  But,  in  fact,  there  are  certain  areas — for  example,  in  the 
Santa  Clara  Valley  area  where  Silicon  Valley  is— there  are  many 
more  computers  than  there  are  out  in  the  boondocks.  That's  just  a 
fact.  Because  there  are  affluent  parents  where  they  have  comput- 
ers at  home  and  are  working  in  the  industry,  so  they're  going  to  be 
much  more  sophisticated  and  they're  going  to  have  more  comput- 
ers. That's  just — it's  like  they  have  more  cars;  they're  going  to 
have  more  computers.  I  think  that's  unfortunate,  and  that's  the 
reason  why  there  should  be  some  positive  Government  effort  to 
make  sure  that  we  don't  create  a  second  class  of  citizens,  which 
could  well  be  the  case.  I  think  it's  a  real  risk. 

Mr.  Skeen.  But  you  haven|t  had  what  you  would  call  an  overrid- 
ing problem,  or  one  that's  been  all  that  apparent,  because  of  the 
disparity  between  the  so-called  haves  and  

Mr.  Brown.  Well,  there's  obviously  going  to  be  a  difference  in  a 
family  where  there's  very  low  income  people  and  a  high  income 
family.  Every  educational  study  shows  that  the  more  wealth  in  a 
neighborhood,  the  higher  the  educational  scores.  So  I  don't  think 
there's  going  to  be  any  different  outcome  with  respect  to  comput- 
ers. 

Mr.  Skeen.  Tt's  rnore  of  a  sociological  concern  than  maybe  a  tech- 
nical one?  ' 

Mr.  Brown.  It's  strictly  a — yes,  it's  a  political-sociological  .prob- 
lem. 

Mr.  Skeen.  I  want  to  join  the  chairman  in  talking  about  these 
tax  credits.  I  like  tax  credits.  If  you  leave  the  money  in  the  local 
area,  it  turns  over  many  more  times  than  it  does  when  it's  taken 
up  in  taxes  and  sent  to  Washington  or  to  Sacramento  or  Santa  Fe, 
N.  Mex.  And  I  think  it's,  a  good  approach,  and  I  don't  think  you 
lose  one  dime  when  you  leave  money  or  give  tax  credits  for  this 
kind  of  a  purpose,  so  long  as  it's  well  defined  and  you  know  where 
you're  going  with  it. 

So  I  wanted  to  endorse  that  with  you,  Mr.  Chairman. 

So  thank  you  very  much.  I  (enjoyed  the  conversation  with  you, 
Governor  Brown.  I'm  glad  you  were  here  today. 

Mr.  Brown.  Thank  you  very  much.  So  have  I. 

Mr.  Gore.  Congressman  McCandless. 

Mr.  McCandless.  Thank  you. 

Welcome  to  Washington,  Governor. 

I  have  some  concerns  about  the  computer  age  and  the  fact  that 
we're  overlooking  one  of  the  basic  deficiencies  of  our  educational 
system  and  we're  going  off  in  a  direction  of  making  everyone  a  key- 
board genius,  vyhen  we  haven't  even  been  able,  to  accomplish,  to  a 
satisfactory  level,  the  teaching  of  the  three  "R's." 

Now  from  your  experience  and  your  present  association,  and 
within  your  discussions  here,  you  talk  about  the  teachers  and  the 
programs  they're  involved  in.  Are  we  going  to  be  able  to  accom- 
plish something  meaningful  in  teaching  the  three  "R's"  and  giving 
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these  young  children,  young  people,  the  tools  to  function  in  society 
by  using  these  computers?  ,  ..  ' 

Mr.  Brown.  I  think  you  can,  if  it's  done  properly.  The  computer 
is  different  from  other  educational  technologies  in  the  sense  that 
it's  interactive.  The  student  gets  a  response.  There's  a  feedback. 

For  example,  in  one  of  the  computer  systems,  the  words  will  be 
written  on  a  computer,  on  a  computer  screen,  and  there  will  be  a 
little  box  that  will  say,  "dog,"  "tree,"  "jump,"  and  the  student 
would  just  touch  the  corresponding  word,  and  then  there  would  be 
an  animated  picture  of  a  dog  jumping  over  a  tree.  So  you  get  an 
immediate  feedback  from  the  sight  of  the  word,  its  proper  spelling, 
and  an  animation  of  the  concepts  that  are  represented  by  those 

words.  i.i-' 

So  I  believe  that  basic  reading,  writing,  and  arithmetic  can  very 
much  be  enhanced  by  the  computer.  The  teacher  has  a-classroom 
of  25,  30,  sometimes  a  larger  number,  of  students,  and  students 
learn  at  different  rates.  Some  students  pick  it  up  very  fast,  and 
some  are  way  at  the  bottom. 

If  there  is  a  computer,  it  is  moving  at  the  particular  rate  oj 
speed  of  the  individual  student.  And  in  that  sense,  it  is  a  real,  solid 
advance  in  the  educational  context.  So  I  don't  think  we  ought  to 
look  at  computers  as  part  of  science  or  part  of  math.  It  is  a  tool 
that  the  individual  student  can  use  that  will  relate  directly  to  that 
individual  student's  needs.  And  eventually  every  student  will  have 
a  computer  just  like  today  they  have  to  have  a  pencil  and  a  text- 
book. But  unlike  a.  pencil  and  a  textbook,  this  computer  talks  back. 
It  interacts.  .  , 

And  the  program  can  be  drawn  and  tailored  in  such  a  way  that 
whatever  the  given  student  problem,  whether  it  be  because  the  stu- 
dent wants  to  go  too  fast  or  too  slow  in  terms  of  a  common  average, 
the  computer  can  take  that  into  account.  j 

So  I  don't  think  we  have  any  fear  of  that  as  long  as  we  do  test 
and  maintain  the  basic  standards.  There  has  to  be  some  account- 
ability, it's  very  clear,  and  it  is  not  enough  to  learn  how  to  work  a 
machine.  I  believe  in  the  teaching  of  literature,  of  art,  of  math  and 
science,  and  the  capacity  to  write.  And  all  of  that  has  to  be  part  of 
a  curriculum.  I  don't  think  we  ought  to  view  this  as  a  cure-all  tor 
the  total  program.  It  is  just  a  very  important,  exciting  tool  that  can 
help,  but  it  isn't  the  whole  show.  . 

Mr.  McCandless.  In  those  areas  where  computers  have  become 
an  integral*  part  of  the  educational  process,  who  determines  the 
standards  necessary  for  the  teacher  to  actually  be  the  computer  in- 
structor? Cb  .       .  ,  , 

Mr.  Brown.  That  is  really  very  informal  at  this  point,  lhere  s  no 
licensing  of— if  I  understand  the  question  correctly— of  teachers  in 
their  competence  to  work  with  computers.  That's  just  part  of  the— 
the  teacher  has  a  credential.  From  there  on,  it  really  depends  on 
the  person  to  develop  the  proper  experience  and  qualification  to 
work  with  the  computers.  There's  no  formalized  testing  that  I 

know  of.  I*  , 

Mr.  McCandless.  So  it— for  all  intents  and  purposes— it -comes 
down  to  the  school  board  or  the  administration,  as  to  whether  or 
not  this  person  has  competent  background  and"  training  to  be  able 
to  utilize  this  instrument? 
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Mr.  Buown.  And  I  don't  see  anything  so  bad  about  that.  I  mean, 
there  is  a  limited  capacity  on  the  part  of  the  State  to  insure  quality 
at  the  classroom  level,  and  that  ultimately  depends  on  the  school 
board,  the  principal,  and  the  interest  of  the  parents. 

Mr.  McCandless.  I'm  somewhat  reminded  of  the  fact  that  part  of 
the  educational  process  for  becoming  a  certified  teacher  is  so  many 
hours  of  education  in  the  field  of  working  motion  pidture,  projectors 
and  slide  machines,  and  that  kind  of  thing,'  which  many  teachers 
find  somewhat  ridiculous,  but  it  is  a  requirement;  at  least  it  used 
to  be.  And  I  somewhat  liken  this  to  it.  Only  it's  certainly  a  more 
sophisticated  instrument  by  which  to  teach.  That's  why  I  asked  the 
question. 

Mr.  Brown.  Well,  in  many-ways  the  students  are  more  advanced 
than  the  teachers.  They're  growing  up  with  these  machines. 
They're  seeing  them  in  the  arcades.  They  feel  comfortable  with 
thenii  and  many  times  the  problem  is  the  teacher  is  behind  the  stu- 
dents and  has  to  catch  up.  That  really  is  one  of  the  psychological 
barriers  here — that  you  have  an  instrument  that  is  individualized, 
and  that  really  creates  a  different  kind  of  learning  environment. 
But  . I  don't  know  if  teachers  need  to  have  this  added  into  their  cur- 
riculum in  a  mandatory  way,  in  the  manner  that  you  describe. 

Mr.  McCandless.  Now  we've  talked  about  all  of  the  good  points 
of  a  computer  system  as  a  teaching  instrument.  What  do  you  see  as 
the  possible  negative  effects  of  such  an  'introduction  into  the 
system? 

Mr.  Brown.  Well,  the — I'd  say  the  No.  1  negative  potential 
would  be  that  the  teachers  and  the  school  is  not  prepared  to  use 
the  hardware  in  an  intelligent  way.  So  that  it's  just  not  used,  or 
not  used  properly.  So  I'd  say  that  teacher  training  and  the  teacher 
involvement  would  be  the  No.  1  problem  or  risk. 

Td  say  No.  2  would  be,  as  you  suggest,  an  emphasis — well,  not  an 
emphasis,  but  a  neglect  of  the  basic  skills.  For  example,  writing — 
you're  probably  not  going  to  learn  how  to  write  an  essay  on  a  com- 
puter, although  you  might.  You  can  type  it  into  it,  but  I  would  say 
that  the  liberal  education,  the  arts,  have  to  be  kept  at  the  forefront 
because,  after  all,  it's  not  just  machinery;  it's  values  and  basic  criti- 
cal reasoning  powers  that  are  the  object  of  education. 

So  I  believe  the  computet  can  help  in  that,  and  you  don't  have  to 
have  this  dichotomy  between  technology  and  the  arts  or  between  a 
machine  and  a  human  being.  That  all  can  be  integrated  together,  if 
the  hardware  is  introduced  in  the  context  of  a  rigorous,  intelligent 
curriculum;  and  I  believe  that's  the  way  it  can  be  done. 

Mr.  McCandless.  Is  there  a  parallel  between  the  State  board  of 
education  approving  certain  textbooks  for  use  in  the  school  system 
and  approving  certain  types  of^computers  or  computer  programs? 

Mr.  Brown.  Well,  I  think  you  can  find  some  parallel,  but  the  dif- 
ficulty is  there  are  thousands  and  thousands  of  computer  pro- 
grams. And  if  you  empower  a  State  authority  to  block,  by  way  of 
some  approval  process,  you're  going  to  compact  the  process  in  a 
way  that  it  will  break  down. 

Mr.  McCandless.  Don't  we  Have  thousands  of  different  types  of 
books  that  say,  "Run,  Jane,  run"  with  different  kinds  of  pictures 
"that  have  to  be  approved  by  the  State  superintendent-  
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Mr.  Brown.  And  that's  a  big  controversy,  as  to  how  you  deal  with 
that,  even  now.  Seventy  years  after  the  State  printing  plant  was 
built,  people  are  still  arguing  exactly  who  ought  to  be  appoving  it. 

But  in  the  case  of  software,  the  technology  is  so  young  and  so 
rapid  in  its  development  that  I  believe  it  would  be  very  premature 
to  empower  a  .^tate  authority  to  approve  or  disapprove  the  individ- 
ual software.  ,  • 

The  beauty  of  the  microcomputer  is  the  empowerment  ot  the  in- 
dividual teacher  in  the  classroom,  as  opposed  to  some  central  au: 
thority  several  hundred  miles  away  dictating  the  terms  of  the 
teaching.  . 

Mr.  McCandless.  I'm  not  advocating  a  central  authority  as— 

Mr.  Brown.  Oh,  I  know  you  wouldn't  be. 

Mr.  McCandless  [continuing].  As  our  historical  background 
would  point  out.  *  .  . 

Mr.  Brown.  It's  a  real  problem.  It's  not  a— that  s  not  a  trivial 
problem,  the  bad  software  and  the  proliferation  of  different  ma- 
chines. I  would  just  say  that,  given  the  state  of  where  we  are  today, 
it  wouldn't,  be  very  practical  to  bog  the  process  down  with  some 
complicated  approval  procedure  in  the  State  capital  

Mr.  "McCandless.  Thank  you,  Governor. 

Mr.  Brown  [continuing].  Much  less  in  Washington. 
4  Mr.  McCandless.  Thank  you,  Mr.  Chairman. 

Mr.  Gore.  Congressnfen  Volkmer.  -  • 

Mr.  Volkmer.  I'd  like  to  continue  on  with  that  and  maybe  take  a 
little  time  to  point  out  that  yesterday,  Governor,  we  had  testimony 
by  persons  who  are  very  knowledgeable  in  this  field  that  felt  that 
we  did  need  some  development  on  software,  on  specific  courses,  et 
cetera;  that  the  present  software  available  was  not  really  sufficient 
as  far  as  using  the  computer  as  a  learning  aid.  o 

In  other  words,  the  difference  between  a  piece  of  hardware  and 
learning  to  use  a  piece  of  hardware,  than  using  it  as  a  learning 
tool. 

Mr.  Brown.  People  use  the  term  that  90  percent  of  the  software 
is1  no  good.  ,      _ ' 

Mr.  Volkmer.  Well,  I'm  not  saying  90  percent,  and  I  don  t 

think   ,  . 

Mr.  Brown.  Well,  I've  heard  that  term  used  quite  commonly. 

Mr.  Gore.  One  witness  said  97  percent,  yesterday. 

Mr.  Brown.  I  was  just  being  conservative.  / 

Mr.  Volkmer.  But  some  of  us  look,to  this  as— you  know,  if  the 
computer  is' being  used,  but  only  being  used  to  learn  how  to  use  the 
ComputerLand  hot  being  used  to  learn  with  a  computer,  then  I 
think  we  need  to  look  very  seriousl^at  maybe  changing  that. 

Mr.  Brown.  "Well,  it's— you've  put  your  finger  on  the  problem, 
that  the  software  is  not  so  good  righWow,  and,  therefore,  there  has 
to  be  a  careful  evaluation  of  the  programs  that  are  bought  for  use 
by  given  schools.  But  as  teachers  develop  the  sophistication  of  use  - 
of  computers,  I;  think  that  can  be  done.  I  have  confidence  that 
people  can  learn  to  make  these  decisions  in  local  schools.  And  as 
the  competition  goes  forward  and  as  people  read  the  literature  and 
go  to  the  conferences,  they  will  buy  better  software  than  not. 

And  the  important  point  now  is  to  have  the  adequate  funding  to 
train  the  teachers  and  to  make  sure  we  get  an  adequate  amoifht  of 
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hardware  in  the  schools.  And  from  there  on,  it  really  is  up  to  the 
school  boards  and  local  schools  to  insure  the  excellence  d:hat  we  all 
would  like, 

Mr.  Volkmer.  Well,  do  you  disagree  that  the  Federal  Govern- 
ment has  a  part  in  providing  good  software? 

Mr.  Brown.  Well,  the  Federal  Government  has  a  research  and 
development  responsibility,  and  so  in  that  respect  I  believe  that  the 
Department  of  Education  could  develop— play  some  role  in  all  that. 
But  I  think  most  importantly  the  Federal  Government  has  a  role  of 
being  the  catalyst,  being  the  innovator,  and  here  we  have  an  oppor- 
tunity to  plant  some  seeds  and  to  stimulate  a  movement  that 
would  otherwise  occur  anyway  over  a  longer  term,  and  can  be  ac- 
celerated through  tax  credits,  through  some  block  grants  for  teach- 
er training,  and  some  money  for  the  evaluation,  and  perhaps  even 


Cl     blUllliiig)    uuu    uvitiw  » —  »  '  *  * 

the  creation  of  some  software  in  the  appropriate  context. 
Mr.  Volkmer.  NSF  testified  yesterday  they  are  already  in  a  proc- 


Mr.  Brown.  Well 
Mr.  Volkmer.  The  Department  of  Education  hasn  t  moved 
yet — —  " 

Mr.  Brown.  Well,  maybe  at  the  NSF  level,  but  actual  teachers^ 
are  coming  together  to  use  software,  put  it  into  the  machines,  look 
at  it,  and  talk  among  themselves,  and  give  it  some  evaluation.  So  I. 
believe  people  are  smart  enough  to  figure  out  what's  good  and 
what's  bad,  and  teacher?,  as  part  of  their  responsibility,  will  join 
together  and  communicate  among  themselves  what  works  and 
what  doesn't.  *  -  . ' 

Mr.  Volkmer.  We  also  had  testimony  yesterday  talking  about 
teachers,  that  we've  got  a — I  wasn't  going  to  use  the  word  mas- 
sive," but  I'd  say  a  major  effort  yet  to  have  teachers  taught  in  the 
use  of  computers  throughout  the  Nation,  and  at  a  great  cost. 

Mr.  Brown.  I  don't  think  the  cost  is  very  high  at  all.  I  njean,  the 
amount  of  money  that's  going  into  this  program  is  .a-  few  million 
dollars,  and  the  educational  budget  of  California  is  $12  billion.  So 
this  is  pennies  compared  to  the  overall  amount  of  money  that 
we're  spending  on  kindergarten  through  12th  grade.  This  whole 
program  is  $5  million,  and  then  wheq  you  add  local  money,  I  mean, 
I'm  sure  it  isn't  any  more  than  $10  Vnillion,  out  of  $12  billion.  So 
this  is  very  cheap  in  terms  of  the  payoff  tfiat  you  get  from  it;  . 
Mr.  Volkmer.  Can  I  ask  you  one  last  question,  Mr/  Chairman? 
In  the  instruction  of  the  teachers  in  California,  does  that  instruc- 
tion include  why  the  computer  Goes  what  it  does — in  other  words, 
how  it  operates — or  is  it  just  how  you  operate  a  computer? 

Mr.  Brown.  They  have—it's  a  short  course.  They  go  for,  like,  a 
Saturday.  Sometimes  they  go  for  longer,  but  they  give  the— try  to 
teach  some  basic  principles,  but  they're  riot  learning  how  to  use  the 
computer  any  more  than  most  of  us  know  how  to  work  the  televi- 
sion set. 

Mr.  Volkmer.  But  they!re  not  learning  what  makes  the  comput- 
er work.  It's  just  like   .  , 

Mr.  Brown.  No;  they  learn  certain  program—certain  basic  prin- 
ciples. 
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Mr.  Volkmeh.  It's  just  like  the  automobile,  you  know.  When  you 
learn,  you  learn  basically  you  turn  the  key  on  and  yon  have  to  put 
gasoline  in  it,  but  a  lot  of  people  don't  know  how  it  actually  works. 

Mr.  Brown.  Well,  no,  there  are  basic  principles  that  are  taught. 
And,  also,  the  computer  courses  themselves  teach  the  work — how  a 
computer  functions,  what  the  principles  are,  and  how  it  all  oper- 
ates. Those  are — that's  part  of  the  course,  depending  upon  how 
much  a  teacher  wants  to  learn. 

You  can  use  a  computer  just  like  you  can  use  a  phonograph, 
without  understanding  the  basic  

Mr.  Volkmer.  That's  correct. 

Mr.  Brown  [continuing].  Underlying  workings. 

Mr.  Volkmer.  Thank  you,  Mr.  Chairman. 

Mr.  Gore.  Congresswoman  Schneider. 

Mrs.  Schneider.  Thank  you.  I  regret  I  was  not  here  to  listen  to 
the  beginning  of  your  testimony,  Governor  Brown. 

I  was  at  a  Clearinghouse  on  the  Future  meeting  where  we  had 
the  opportunity  to  listen  to  Nobel  Prize  Winner  Bryan  Josephson, 
who  was  talking  about  the  link  between  computers  and  the  para- 
normal. And  I  thought  that  I  might  be  able  to  add  something  to 
the  hearings  here  this  morning  as  a  result  of  these  discussions. 

But  I  certainly  commend  California  for  their  leadership  in  the 
United  States  insofar  as  pursuing  the  development  of  the  comput- 
er, but  let  me  mention  that  it  looks  like  what  we're  going  to  be 
seeing  very  soon  is  molecular  electronics  where  we're  replacing  the 
silicon  chip  with  biological  materials.  So  this  is  the  word  for  the 
future,  gentlemen.  Tune  in  to  it,  and  we'll  see  where  we  end  up. 

I  also  understand  that  most  all  of  the  questions  that  could  possi- 
bly be  asked  of  you  have  already  been  asked.  So,  for  fear  of  being 
redundant,  I  have  no  questions  to  ask  but  will  read  over  the  mate- 
rial you've  submitted,  and,  once  again,  commend  you  for  your  lead- 
ership. * 

Mr.  Brown.  Thank  you  very  much. 

I'm  glad  we  didn't  get  into  the  paranormal.  We  have  enough  of 
that  already  in'Califomia.  [Laughter.] 

Mr.  Gore.  We  have  a  hard  enough  time  with  the  normal. 

Thank  you  very  much  for  getting  us  off  to  a  good  start  today.  We 
appreciate  it.  *     ----- 

Mr.  Brown.  Thank  you. 

Mr.  Gore.  And  congratulations  on  California's  program  in  this 
area.  v  ■ 

I'd  like  to  call  now  our  first  panel  of  witnesses:  Dr.  Sharon  Rob- 
inson, director  for  instruction  and  professional  development  with 
the  National  Education  Association;  Dr,  Joan  Parent,  president  of 
the  National  School  Boards  Association;  and  Dr.  Ronald  Anderson, 
director  of  the  Minnesota  Center  for  Social  Research  in  Minneapo- 
lis. 

If  you  all  would  join  us  at  the  witness  table.  , 
You  might  want  to  shift  over  one  there,  so  you  can  line  up  with 
the  microphones  a  little  bit. 

Let  me  welcome  you  to  this  hearing.  We  appreciate  your  willing- 
ness to  attend. 
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Without  objection,  the  prepared  statements  you've  submitted  will 
be  included  in  full  in  the  record.  If  you  want  to  summarize  any 
portions  of  your  statement,  feel  free  to  do  so. 

I  believe  we  will  start  with  Dr.  Sharon  Robinson,  director  of  in- 
struction and  professional  development  with  the  National  Educa- 
tion Association. 

Dr.  Robinson,  we're  glad  to  have  you  here,  and  we  invite  you  to 
proceed. 

You  might  bend  the  microphone  down  a  little  so  that  we  can — 
there  you  go.  \ 

STATEMENT  OF  DR.  SHARON  P.  ROBINSON,  DIRECTOR,  INSTRUC- 
TION AND  PROFESSIONAL  DEVELOPMENT,  NATIONAL  EDUCA- 
TION ASSOCIATION,  WASHINGTON,  D.C. 

Dr.  Robinson.  It  really  is  exciting  to  have  an. opportunity  to  dis- 
cuss this  very  important  instructional  issue,  absent  the  constraints 
of  pending  legislation  even,  because  it  does  allow  us  a  chance  to  ex- 
plore some  aspects  of  this  topic  that  might  not  be  so  apparent  in 
the  context  of  pending  legislation. 

Our  major  concern  in  terms  of  this  technology  and  all  instruc- 
tional technology  could  be  characterized  as  a  concern  for  equity 
and  the  concern  for  equality.  The  written  testimony  takes  some 
time  to  explore  some  of  the  issues  relative  to  equity  and  equal 
access. 

Fortunately,  the  recent  various  reports  on  education  have  high- 
lighted^ that  the  question  of  equal  access  has  to  be  accompanied 
with  the  equally  compelling  question  of  access  to  what  and  the 
quality  of  the  instructional  environment  to  which  we  expose  all  of 
our  students. 

The  prospect  of  introducing  the  microcomputer,  the  personal 
computer,  into  the  classroom  and  making  that  technology  available 
in  an  equitable  way,  so  that  we  afford  all  of  our  young  people  a 
chance  to  be  computer  literate,  whatever  that  turns  out  to  mean, 
but  we  afford  them  a  chance  to  be  participants  in  our  growing 
technological  society  is  exciting. 

We  have  also  been  concerned  with  what  we  would  call  a  glorious 
marketing  strategy,  a  strategy  which  is  represented  by  the  prospect 
of  introducing  the  technology  as  perhaps  aTiflleless  than  a  pana- 
cea but  something  that  compels  our  interest,  and  yet  knowing  that 
there  are  many  questions  relative  to  the  use  of  the  technology  in 
the  classroom  to  do  that,  and  keeping  a  handle  on,  the  process  of 
its  introduction. 

I  know  that  you've  heard  much  already  in  the  course  of  these 
hearings  about  the  process  of  introducing  the  computer  into  the 
classroom,  the  involvement  of  the  classroom  teacher  and  why  that 
is  so  important,  but  we  also  have  to  recognize  that  we  are  dealing 
with  one  aspect  of  our  economip  community  that  has  a  profit  inter- 
est that  might  not  be  always  compatible  with  our  interest  of  qual- 
ity.   •  _  #  ; 

Id  like  to  introduce  you  to  a  new  program  that  the  NEA  is  now 
supporting.  It  is  a  program  that  we  have  designed  in  collaboration 
with  Core  Datum  Corp.  That  is  a  computer  consulting  organization 
in  this  area.  It  is  called  ,the  NEA  Educational  ^Computer  Service. 
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The  first  objective  of  this  project  was  to  design  standards  of  qual- 
ity for  computer  hardware  and  computer  software.  That  objective 
has  been  achieved,  and  we  have  now  published  this  Guide  to  ^val- 
uation of  Software."  The  guide  looks  at  three  different  areas:  the 
technical  areas,  the  educational  considerations,  and  the  manage- 
ment considerations— in  other  words,  how  the  teacher  can  use  the 
technology  for  instruction  and  how  the  technology  addresses  the 
management  and  assessment  and  student  progress  considerations. 

We  are  now  trying  to  identify  a  network  of  teacher  evaluators 
and  teacher  producers  of  software  to  apply  these  standards  so  that 
we  can  collect  that  data  and  put  it  into  a  manual  or  a  catalog,  the 
catalog  will  be  offered  for  consideration  to  librarians,  school  media 
specialists,  and  classroom  teachers  for  their  consideration  as  they 
make  selection  decisions  about  courseware  and  hardware  for  pur- 

chase  •  , 

Another  document,  which  I  will  also  submit  for  the  committee  s 
consideration,  is  a  survey  of -classroom  teachers  conducted  in  WXi. 
It  is  a  survey  depending  on  a  scientifically  drawn  sample  of  all 
teachers,  and  the  results  of  the  survey  are  rather  interesting. 

First,  we  find  that  teachers  are  overwhelmingly  enthusiastic  and 
intrigued  about  the  prospects  of  computers  in  the  classroom,  ihey 
are  also  very  keenly  aware  of  the  factors  that  require  caution. 
They  insist  on  being  involved  at  the  front  end  in  the  decisionmak- 
ing process  regarding  introduction  of  the  technology  into  the  class- 
room. They  will  insist  on  adequate  training,  so  that  they  may  use 
the  technology  effectively,  and  they  will  insist  that  there  be  some 
process  for  the  appropriate  research  questions  to  be  placed  into  the 
appropriate  form,  so  that  the  technology  will  continue  to  serve  edu- 
cation; and  that  education  will  not  become  a  market  for  a  product 
that  may  or  may  not  be  as  useful  as  it  might. 

With  that,  I  will  close  my  remarks  and  await  the  interaction 
through  questions  with  the  panel. 

[The  prepared  statement  of  Dr.  Robinson  follows:] 
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Mr  Chairman  and  Members  of  the  Committee! 

My  name  is  Sh.ro,  Robinson.      I  m  on  the  staff  of  the 
HBt«n.l  Education  Association  (NBA)  here  in  Washington.  The 
NBA,  as  you  may  ^now.  is  -de  up  of  1.7  million  classroom  teach- 
ers.      I  nerve  39  director  cf  an  NBA  headquarters  unit  called 
Instruction  and  Professional  Development  (IPD) . 

During  the  past  three  years  our  IPD  unit  has  provided  staff 
support  for  several  ad  hoc  committees  established  by  the  NBA  to 
ccnsider  various  educational  aspects  of  the  computer  and  the 
broader  technology  that  has  produced  this  pervasive  and  phenom- 
e'nal  machine. 

I  am  very  pleased  to  have  this  opportunity  to  give  you 
some  of  the  conclusions  and  recommendations  from  classroom  teach- 
ers who  made  up  these  committees.       I  sincerely  hope  that  this 
will  be  useful  to  you  as  you  consider  the  complex  matter  of  fed- 
eral policy  in  relation  to  new  technology  and  the  public  interest. 

First,  however.  I  would  like  to  comment  on  a  long-standing 
problem  in  the  public  education  sector  -  the  problem  of  provid- 
ing equal  access  to  a  quality  education  for  all  of  our  children. 
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It  ia  a  problum,   mciiiuntuUy ,  that  has  boon  dangerously  enlarged 
over  the  past  few  years  by  technology.       It  seems  to  me,  Mr.  Chair- 
man,  that  the  question  of  "equity  of  access"  to  school  computers 
is  a  microcosm  —  in  some  ways,  an  electronic  red  herring  —  of  the 
growing  need  for  increased  federal  support  of  public  education. 

This  is  a  fundamental  problem  since  we  all  know  that  some 
schools  are  more  equal  than  others?  we  all  know  that  —  because 
all  school  districts  have  not'won  the  demographic  sweepstakes  — : 
their  schools  are  far  from  equal  in  many  measurable  and  important 
ways.       Of  course  school  districts  with  modest  resources  do  not 
get  microcomputers  —  at  least  they  don't  get  as  many  high  quality 
•microcomputers  with  good  software  and  numerous  peripherals.  But 
then,   these  less  affluent  schools  get  less  of  just  about  every- 
thing that  money  can  buy:   science  equipment,  good  libraries ,  books, 
field  trips,   advanced  courses,  and  on  and  on. 

The  responsibility  of  the  federal  government  was  put  in  per- 
spective by  one  of  the  many  resenttask  force  studies  to  reform 
American  education.       I  refer  to  the  Twentieth  Century  Fund's  re- 
port earlier  this  year  called  Making  the  Grade;  Report  of  the 
Twentieth  Century  Fund  Task  Force  On  Federal  Elementary  and  Second- 
ary Education  Policy  where  we  read   (on  page  four)   that  "the  fed- 
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oral  government,  attar  nil,  la  aliaryad  with  providing,  for  the 
security  and  well-being  of  our  democratic  society,  which  rests 
largoly  on  a  strong  and  competent  system  of  public  education," 
A  number  of  other  recent  studies  of  American  education  rofieat 
this  technological  rationale  for  more  federal  support. 

In  a  report  two  months  ago  on  educational  programs  for 
computers   (i.  e.,  courseware  or  software)  an  NEA  committee  used 
a  quote  from  a  high  placed  government  official.      I  would  like 
to  read  the  quote  first?  t.hen  give  you  the  facts  behind  it* 

LIKE  THE  DRUG  FOR  WHICH  THERE  IS  AS  YET  NO 
DISEASE,   WE  NOW  HAVE  SOME  MACHINES  THAT  CAN 
TALK  BUT  HAVE  NOTHING  TO  SAY.       I  WOULD 
CAUTION  THE  BUSINESSMAN  NOT  TO  VENTURE  INTO 
HARDWARE  UNLESS  HE  IS  PREPARED  TO  GO  ALL  THE 
WAY  INTO  PRINTED  MATERIALS  AND  PROGRAMMING . 
OTHERWISE,   HE  WILL  HAVE  CREATED  AN  EMPTY  VES- 
SEL OR  SIMPLY  A  GLORIFIED  PAGE  TURNER. 

Although  this  could  easily  be- taken  as  something  from  an 
education  meeting  last  week  on  the  problems  of  computers  in  school, 
it  is  in  fact  a  1966  statement  by  then  U.  S.  Commissioner  of  Edu- 
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cation  Harold  ilowu  il,    Ur,  Howe  Wau  spanking  to  thu  iMret 
praatloum  on  Educational  Technology  npanuorad  by  tho  Amor lean 
Management  As sac  lotion.    This,  of  courso,  wan  during  tho  gdldon 
days  of  tho  Elementary  and  Secondary  Education  Act.     As  far  as 
educational  technology  is  concerned,  havo  we  been  condemned  to 
repeating  tho  past?     In  those  days,  American  business  and  industry 
dominated  what  was  passed  off  on  the  sohools  as  educational  tech- 
nology,    In  those  days,  black  boxes  (teaching  machines)  wore  sold 
to  school  administrators  with  a  warranty  that  they  wore  teacher 
proof  and  that  somehow  this  v/ould  make  possible  an  electronic 
learning  bypass  —  a  bypass  that  would  move  the  "education" 
directly  from  the  salesman  to  the  child. 

We  have  clear  evidence  from  a  recent  membership  survey  that 
teachers  today  are  neither  anti-computer  nor  anti.-technology. 
Nearly  all  teachers  in  our  survey  (95.8  percent)   stated  that  in 
their  opinion  computers  do  have  a  positive  effect  on  student 
learning.     Teacher  attitudes  toward  computers  in  school  for 
instruction  is  almost  as  positive  since,  82.6  percent  of  them 
"expressed  an  interest  in  taking  an  instructional^  related 
computer  course."     And  within  this  group  of  teachers,  56.6  percent 
wanted  to  write  computer  programs  for  use  in  their  classes. 
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lloru  ,uo  Uho  NHA  uotnmUtou  rucaminondafc.iana  which  I  buliave 
will  bo,  of  nwrtt  interest  to  momboru  of  thla  acimmtUUooi 

t.  Profaitaionnl  Uovolopmunt  activities  which  make  it 
poaaibla  for  taachurn  to  laarn  what  thoy  "mood  to 
know  about  computora  aro  Beldom  available  when 
thoy  are  naeded.      All  toaohora  whoae  profoaaional 
practlco    and  responsibility  will  bo  affected  by 
a  now  tochnolocjy  must  bo  providad  with  adequate 
continuing  aducation. 

2.  The  NEA  encouragos  properly  controlled  research 
and  the  empirical  development  of  all  aspects  of  a 
now  technology  of  instruction  before  its  wide 
spread  use  in  schools.       School  children  and  their. 
teachers  must  not  serve  American  industry  as 
guinea  pigs . 

3.  It  is  essential  that  classroom  teachers  in  each 
school  district  be  involved  directly  in  the  plan- 
ning, introduction,  and  use  of  such  new  technology 
in  their  schools.      Microcomputers,  for  example, 
should  not  be  introduced  as  a  surprise  for  teach- 

 er's  when  they  return  to  the  classroom  in  September. 
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t  would  UM  to  unntiludu  my  aommontu  this  roocn4nq«    Mr,  chair- 
man, by  oallinu  attention  onuu  again  to  the  harawnro-aoftwarq 
dilemma  rained  by  Harold  Mowu  II  Iti  yaara  ago,    Satffcwaro,  In  the 
jargon  of  the  computer  people,  moans  programs  that  tall  aotnputaru 
what  to  do.    Other  interesting  words  ouch  as  courseware  and  firm- 
ware aro  sometimes  used,  but  Cor  our  purposes  it  ia  sufficient 
to  understand  that  a  computer  without  software  ia  like  a  motion 
picture  projector  without  film,  or  a  book  with  blank  pagoa. 
Ralph  W.  Tyler  recently  observed- that  the  computer  ia  nstaphor- 
ically  a  printing  press,  but  that  the  invention  of  printing  has 
not  prevented  bad  books. 

The  16-year-old  remark  by  Howe  was  brought  up  to  date  earlier 
this  month  by  Ernest  L.  Boyer,  president  of  the  Carnegie  Foundation 
for  the  Advancement  of  Teaching.      On  page  192  of  his  new  book,  High 
School   (Harper  &  Row)!   Boyer  says: 

HARDWARE  MANUFACTURERS  VIEW  SCHOOLS  AS  A  SMALL 
PORTION  OF  THE  TOTAL  COMPUTER  MARKET.  ONE 
ESTIMATE  PLACES  THE  SHARE  AT  ONLY  3  PERCENT  BY 
1985.       FIRMS  ARE  CAUTIOUS  ABOUT  DEVELOPING 
SOFTWARE  FOR  THE  MODEST  SCHOOL  MARKET,   AND  YET, 
IRONICALLY,   THEY  ARE  PUSHING  COMPUTERS  ON  SCHOOLS 

WITH  FULL-SCALE  ADS  AND  TAX-WRITEOFF  PROPOSALS  

TO  CONGRESS. 
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Mr,  Chairman i  the  National  Education  Assofilntlon  firmly  hollovos 
that  tha  fodoral  anvarnmont  ha*  a  cloar  and  substantial  responsibility 
In  holplna  school 5  moot  (ha  \w\\%  creator!  by  advancing  technology  ami 
limited  local  and  statu  resources,    Indued,  tha  NEA-mpportod  American 
Defense  Education  Act  (II, R.  HOI  and  S.  553)  grow  out  of  a  recognition  of 
this  need—to  revitalize  local  curricula,  to  train  anil  retrain  teachers, 
and  to  provldo, rosourcos  at  the  local  lovel  so  that  our  schools  can 
better  moot  the  challenges  of  the  1980' s  and  boyond, 

At  the  samo  time  wo  understand  and  support  the  call  for  additional* 
more  targeted  Initiatives  to  bring  technology— particularly 
microcomputers  and  educational  courseware—directly  and  Immediately  Into 
the  classroom.    It  appears  to  us  that  there  are  only  three  basic 
approaches  to  federal  support  for  such  an  endeavor.    These  are  1)  to 
stlmulato  tho  donation  of  such  equipment  by  private  Industry  and 
Individuals;  2)  to  provldo  assistance  to  states  and  local  school 
districts  for  the  direct  purchase  of  this  equipment  and  software;  or  3) 
to  promote  cooperative  arrangements  by  which  schools  utilize  equipment 
which  1s  (and  remains)  1n  the  possession  of  private  Industry, 

Our  preference  1s  clear.    It  1s  for  the  provision  V  direct  federal 
grants  to  local  school  districts  for  planning,  curriculum  development, 
teacher  training,  and  acquisition  of  computer  hardware  and  software. 
This  approach  would  allow  for  a  sufficiently  comprehensive  and 
appropriate  federal  program— a  program  which  would  place  resources, 
purchase  options  and  educational  decisionmaking  squarely  in  the  hands  of 
the  schools  themselves.    We  are  therefore  encouraged  by  legislation  such 
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as  thfl  Computer  Literacy  Act  nf  UM;i  (II, R,  3760  And  Si  IflfiO).  Although 
wo  have  nomo  additional  rocomiiiflnda  linns  and  proposed  leqUlfUlve 
language  which  wo  have  been  discussing  with  the  authors,  nf  these 
miiiisiirint f* wm  support  the  aoncupl  which  underlie*  these  hills  ami  am 
prepared  to  endorse  thorn, 

Purina  tho  last  Congress t  legislation  (thun  numbered  M,&,  *G73) 
utilizing  a  differing  approach  passed  tho  House  of  Representatives,  If 
enacted,  this  mature  would  have  encouraged  the  donation  of  computers 
and  other  technological  equipment  to  primary  and  secondary  schools  by 
liberalizing  tho  charitable  deduction  allowable  to  a  corporation  for 
making  such  contributions,   As  you  will  recall,  tho  Inspiration  for  this 
bill  was  a  proposal  by  tho  Apple  Computer  Company  of  Cupertino, 
California,  to  provide  free  of  charge,  a  computer  to  every  elementary,  , 
middle  and  secondary  school  1n  the  country  1n  .-eturn  for  more  favorable 
federal  tax  treatment  of  such  donations,    This  legislation  has  been 
reintroduced  in  the  98th  Congress  as  H,R,  701,  the  Computer  Contribution 
Act,"  and  other  legislation  utilizing  this  approach  1n  varying  forms  1s 
currently  pending  In  both  Houses  of  Congress  (Including  such  bills  as 
H.R.  91,  H.R.  2417,  S.  1194,  and  S,  1195). 


Severil  concerns  have  been  raised  1n  regard  to  the  donation 
approach.  J  These  are  that  1t  would  leave  the  selection  of  computer 
equ1pment|(or  software  1f  Included)  with  the  donor  rather  than  with  the 
educational  Institution;  that  1t  would  be  virtually  Impossible  and 
perhaps  inappropriate  to  attempt  to  develop  a  comprehensive  federal 
program  ifthln  the  confines  of  the  Internal  Revenue  Code;  that  1t  could 
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entangle  a  new  federal  bureaucracy  (the  Internal  Revenue  service  and  the 
Oepartnwnt  of  the  Treasury)  In  Mtluedtlnn  matters  that  U  could  be 
viewed  tis  Iwckdnnr  financing*  and  that  It  could  well  set  precedents  for 
nther-'Unacceptahlo^types  of  educational  tax  credit*  or  deduction?  such 
as  those  for  tuition, 

NEA  has  considered  these  Argument*  most  carefully  anil  while  we  have 
always  and  continue  to  prefer  the  direct  purchase  assistance  approach, 
wo  recognize  the  reality  of  the  support  such  legislation  has  gained  In 
the  Congress,   Moreover,  we  can  soo  circumstances  under  which  such 
donation  legislation  could  bo  helpful  1n  a  limited  way —but  only  If  it 
is  constructed  and  implemented  In  such  a  manner  as  to  assure  a 
beneficial  and  appropriate  educational  use  in  the  classroom  environment, 
To  gain  NEA  support,  any  such  tax  incentive  leglslatlop  would  have  to 
meet  several  tests.   First,  the  primary  Ut1l1zat1oo  of  the  donated 
computer  would  have  to  be  1n  the  direct  education  of  students.  Second, 
there  would  have  to  be  proper  assurances  of  geographic  and  economic 
diversity  1n  the  donation  pattern  of  these  computers.    Third,  the 
donation  must  be  treated  identically  to  a  direct  purchase  of  the  same 
equ1pment--that  is,  all  the  same  guarantees  and  warranties  must  apply, 
the  same  manuals  and  ancillary  materials  provided,  the  same  service 
agreements  honored.    Fourth,  it  1s  essential  that  the  donor  provide., 
sufficient  training  with  each  donated  computer. at  no  charge  to  the 
school  or  operator  to  assure  that  classroom  users  have  access  to  the 
knowledge  and  operating  tools  necessary  to  utilize  this  equipment  In  the 
education  of  elementary  and  secondary  school  children.    And  fifth,  such 
a  program  must  also  mandate  the  provision  of  sufficient  operational  and 
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educational  software  so  that  these  computers  can  function  in  a 
meaningful  manner.    We  believe  that  H.R.  2417,  the  Computer  Contribution 
and  Teacher  Training  Act  comes  closest  to  meeting  these  standards. 

In  addition  to  tax  incentives  and  federal  grants  as  means  to  help 
move  technological  equipment  into  the  classroom,  there    remains  a 
final—albeit  less  satisfactory—approach:    the  increased  use  of 
cooperative  arrangements.    Under  this  last  alternative,  private  industry 
would  make  its  equipment  available  to  educational  institutions  either  at 
the  worksite  or,  if  possible,  at  school  during  non-work  hours.  The 
federal  government  could  stimulate  such  cooperation  through  either  tax 
or  non-tax  incentives.    While  such  an  approach  has  been  gaining  more 
popular  discussion  and,  in  fact,  has  been  beneficial  in  a  few  instances 
(particularly  at  the  community  college  level),  it  simply  does  not 
provide  the  kind  of  comprehensive  solution  to  the  problem  that  is 
required.    Limited  by  the  availability  of  equipment,  by  distances 
between  school  tand  the  workplace,  and  by  time  constraints  on  students, 
teachers,  and  private"  industry ,  "it  simply  is  not  an  effective  means  to  . 
increase  the  use  of  computers  among  school  children. 

Mr.  Chairman,  we  are  confident  that  the  Congress  can  fashion  a 
meaningful  program  of  assistance  to  help  our  schools  and  communities 
meet  the  challenges  and  opportunities  of  the  coming  decade.    We  look 
forward  to  working  with  you  in  that  effort. 

Thank  you. 
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Mr,  Gore.  Very  good.  Thank  you  very  much. 

We'll  hold  all  our  questions  until  the  panel  has  been  completed. 

Our  next  witness  is  Dr.  Joan  Parent,  president  of  the  National 
School  Boards  .Association. 

And,  Dr.  Parent,  we're  delighted  to  have  you  here  and  look  for- 
ward to  your  testimony. 

STATEMENT  OF  DR.  JOAN  PARENT,  PRESIDENT,  NATIONAL 
SCHOOL  BOARDS  ASSOCIATION,  WASHINGTON,  D.C. 

Dr.  Parent.  Thank  you,  Congressman.  We  are  very  pleased  to 
represent  the  School  Boards  Association  testifying  before  this  com- 
mittee on  computers. 

We  are,  as  the  other  speakers  have  mentioned,  concerned  with 
the  equity  issues  and  with  the  curricular  integration  of  computers 
into  our  school  system. 

Stated  in  a  broad  context,  computer  education  symbolizes  what  is 
probably  the  most  significant  reexamination  of  American  education 
that  has  occurred  in  this  part  of  the  20th  century.  The  policy  deci- 
sions which  are  going  to  be  made  over  the  next  few  years  will  not 
only  significantly  influence  the  education  of  our  people,  but  will 
shape  the  direction  of  our  economy,  our  position  in  international 
markets,  and  the  overall  American  culture. 

Our  testimony  starts  with  the  premise  that  the  computer  is  here 
and  will  become  increasingly  significant  in  America's  future.  Ac- 
cordingly, we  will  focus  on  how  we  plan  to  deal  with  the  underly- 
ing issues,  such  as  teacher  training,  curriculum  development, 
equity  of  access,"  and  cost,  rather  than  whether  or  not  we  should 
have  computers.  v 

The  public  schools  are  caught  up  in  the  computer  rush,  and 
we're  being  judged  not  only  by  test  scores,  but  also  how  many  com- 
puters each  school  building  holds.  There's  an  assumed  connection 
between  the  two,  but  that  connection  is  the  school  curriculum. 

Rather  than  say  how  many  computers  are  in  what  schools  and 
being  used  by  what  students,  I'd  like  to  turn  my  attention  to  cur- 
ricular aspects,  using  computers  in  our  schools.  We  believe  that 
this  spreads  through  every  other  educational  concern  about  the 
computer,  assuming  that  the  school  district  has  the  funds  to  buy 
them  in  the  first  place.  e 

Throughout  the  computer  instruction  literature  inadequate  soft- 
ware is  cited  as  the  single  greatest  impediment  for  successful  use  of 
technology  in  the  schools.  Most  manufacturers  are  content  to  pro- 
duce software  as  inexpensively  as  possible,  and  anyone  who  surveys 
a  representative  sample  will  be  struck  about  how  very  unimagina- 
tive and  disappointing  most  of  it  is. 

We  also  fault  the  software  for  being  mainly  drill-and-practice 
and  tutorial, routines.  The  capacity  of  the  machine  is  not : being 
tapped  for  use  of  its  unique  properties  such  as  elaborate  simula- 
tions and  demonstrations,  extensive'  hypothesis  testing  and  variable 
manipulation,  text  editing  of  all  sorts,  and  responsive  languages 
such  as  LOGO  and  complex  educational  games. 

We  believe  that  a  major  component  of  the  curricular  issue  is  the 
nature  of  the  instructional  tasks  that  the  computer  performs  in  the 
_iilassrDQm.„Hera,&JlieJirst^equity  issue  which^the^National-School- 
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Boards  Association  is  concerned:  Increasingly,  studies  are  echoing 
last  November's  Time  report  that  teachers  in  poor  rural  and  inner- 
city  schools  elect  to  spend  their  limited  funds  using  computers  as 
electronic  flash  cards  for  simple  drill  and  practice.  And,  by  con- 
trast, "specially  trained  teachers  at  more  sophisticated  schools  are 
introducing  ever  younger  children  to  the  art  of  programing." 

The  instructional  and  curricular  issues  which  structure  the  use 
to  which  the  computer  is  put  in  the  classroom  compounds  the 
better  understood  problem  of  providing  student  opportunity  to  ma- 
chine access. 

We  find  that  the  equity  issue  has  at  leasj  two  multidimensional 
problems  for  which  solution  needs  fashioning.  The  first  problem  is 
how  to  provide  all  students  comparable  access  to  the  technology. 
An  NIE  study  of  four  Los  Angeles  schools  demonstrates  a  direct  re- 
lationship between  the  time  students  use  the  computers  in  remedi- 
al mathematics  and  their  improvement  in  math  skills.  Disadvan- 
taged students  spending  10  minutes  a  day  on  the  computer  for  re- 
medial math  show  only  half  the  achievement  than  those  who  spend 
20  minutes  a  day  on  the  computer. 

And  access  is  not  only  considered  in  relation  to  whether  the  child 
has  the  opportunity  to  use  the  computer,  but  the  amount  of  time 
he  has  to  use  it. 

Who  gets  the  computer  for  how  long  is  obviously  a  fundamental 
equity  concern.  It  may  be  even  more  important  when  computer  in- 
struction is  oriented  to  the  more  complex  cognitive  comprehensive 
tasks  addressed  by  reading  and  language  arts.  These  tasks  require 
the  student  to  understand  the  complexity  of  concepts  that  can  only 
be  constructed  through  experience.  Well-designed  courseware  can 
provide  the  student  with  structured  experiences  that  he  would  oth- 
erwise not  have  available.  For  an  inner-city  child,  what  is  the  con- 
cept of  a  house  if  he's  never  seen  anything  but  apartment  build- 
ings? 

In  addition  to  being  relative  to  the  student,  it's  important  that 
the  machine  is  also  used  so  that  what  is  taught  when  the  student  is 
using  the  computer  will  fit  into  the  total  curricular  plan. 

If  it  does  not  fit  into  the  teacher's  instructional  strategy  for 
'  achieving  the  school  district  curriculum,  it  becomes  a  classroom 
toy. 

For  30  minutes  a  day  at  a  computer  for  every  elementary  and 
secondary  child,  not  including  research  and  development  activities, 
we  estimate  the  startup  cost  to  the  schools  of  America  to  be  in  1980 
dollars— to  be  $1.8  million. 

For  policymakers,  such  as  school  board  members,  the  issue  is 
how  to  avoid  spending  billions  of  dollars  on -computers  only  to  see 
them  turned  into  classroom  plant  stands.  The  school  districts 
which  can  least  afford  to  gamble  are  our  poor  school  districts,  and 
it's  critical  that  their  scarce  dollars  be  used  correctly. 

To  avoid  serious  errors,  attention  must  be  given  to  the  curricular 
aspect  of  computers.  This  view  is  supported  by  Henry  Jay  Becker's 
analysis,  which  was  hailed  by  the  experts  as  the  most  judicious  and 
comprehensive  examination  of  the  educational  impact  of  microcom- 
puters. He  recommends  that  school  districts  should  develop  policies 
regarding  the  optimal  educational  use  of  computers.  Equipment  in- 
 vestments  should  not  be  made  untiL  educational-strategies  can- be- 
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implemented  properly,  and  we  agree  with  that  philosophy.  We  be- 
lieve preparation  includes  teacher  in-service  training;  parental  in- 
volvement, including  the  option  of  permitting  parents  to  purchase 
or  borrow  equipment  for  their  child's  use  at  home;  policies  that 
guard  the  copyrights  of  producers;  provisions  for  hardware  ,  for 
teacher  class  preparation  usage  and  integration  of  technology  into 
the  total  curriculum,  rather  than  just  math  and  science  programs. 

We  would  urge  Congress  to  look  at  the  issue  comprehensively 
and  not  encourage  only  the  purchase  of  equipment. 

To  the  extent  that  the  curriculum  of  a  school  district  is  a  local 
determination,  we'll  need  resources  to  have  our  staff  do  some  of 
the  work  ^themselves.  Certainly  existing  coiirsework  can  be  se- 
quenced into  a  local  curriculum  program,  and  that  which  is  availa- 
ble now  is  often  unrelated  to  curricular  sequence  of  the  school  dis- 
trict, and  it's  often  produced  to  show  more  the  capability  of  the 
domputer  than  to  fit  our  curriculum  scheme.  There's  very  little 
available  that  will  provide  school  districts  with  a  place  to  begin. 

The  outstanding  selling  point  of  the  computer  for  serious  educa- 
tors is  its  individualized  interactive  nature.  The  textbook  author 
depends  on  the  teacher  to  add  the  interactive  element  of  instruc- 
tion to  the  content.  Courseware  must  be  developed  not  only  by  per- 
sons knowledgeable  in  subject  matter,  but  they  must  also  have  a 
fundamental  understanding  of  the  learning  process.  "■■ 

The  courseware  must  be  congruent  with  the  school  district  s  cur- 
riculum and  with  the  individual  teacher's  instructional  plan. 

Help  is  needed  to  make  the  technology  work  at  the  local  school 
district  level.  In  addition  to  the  initial  cost  of  the  hardware,  school 
districts  that  do  not  have  funds  to  integrate  their  hardware  with 
their  courseware  needs  in-service  their  teachers  continuously  on 
the  use  of  courseware  with  the  district  curriculum,  evaluate  the 
congruence  of  computer  construction  for  all  students  with  their 
educational  goals,  and  provide  computer  practice  for  all  students 
outside  of  school  hours,  and  upgrade  their  curriculum  on  a  continu- 
ous basis,  will  not  be  able  to  provide  instructional  services  to  their 
students  equivalent  to  that  received  by  students  in  the  most  afflu- 
ent school  districts. 

Our  recommendations  are  divided  according  to  the  two  aspects  of 
the  equity  issue  addressed  in  our  testimony.  The  first  addresses 
access  to  the  computer.  . 

Aid  needs  to  be  provided  on  some  determination  of  financial 
need  at  the  school  district  level.  H.R.  3750,  titled  "The  Computer 
Literacy  Act  of  1983,"  introduced  by  Mr.  Wirth,  confronts  the 
access  issue.  Such  legislation  is  a  valuable  beginning.  It  would  help 
place  a  computer  for  every  30  students  in  the  schools  and  help 
school  districts  train  their  staff  in  computer  usage. 

Help  is  needed  for  economically  disadvantaged  communities 
where  families  cannot  afford  home- computers.  The  computer  is 
rapidly  becoming  the  homework  textbook  of  our  information  age. 

The  equipment  becomes  obsolete  very  quickly,  and  two  things 
are  needed  to  help  address  this  problem.  First,  information  about 
the  market  is  needed  by  school  districts  to  avoid  inefficient  use  of 
public  dollars.  NSBA  is  working  on  this  problem  by  a  formation  of 
a  computer  alliance  with  our  school  districts.  Second;  friends  are 
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needed  to  help — funds  are  needed  to  help  replace  outdated  ma- 
chines. 

With  respect  to  curriculum,  our  recommendations  are: 

First,  response  to  the  need  for  curriculum  relative  to  the  new 
technology  has  come  in  math  and  science  subject  areas.  We  have 
developed  a  far-reaching  bill  by  NSBA  which  has  been  introduced 
in  the  Labor  and  Education  Committee  by  Chairman  Perkins  and 
47  cosponsoring  colleagues.  Our  bill,  called  the  National  Education 
and  Economic  Development  Act,  the  NEED  bill,  would  involve  a 
Federal  commitment  of  $1  billion  in  the  first  year  and  $2  billion  in 
the  second  year.  This  would  provide  the  capability  for  local  school 
districts  to  meet  their  own  unique  needs. 

Currently,  there's  another  bill,  H.R.  1310,  which  has  cleared  the 
House  and  which  was  developed  under  the  joint  jurisdiction  of  the 
committee.  That  bill,  which  represents  a  great  beginning,  primarily 
addresses  the  in-service  training  of  teachers  and  would  provide  less 
than  $2  million  [sic]  for  each  of  2  years  to  local  jschool  systems. 
Overall,  H.R.  1310  cannot  be  taken  as  a  total  solution  to  the  Na- 
tion's math,  science,  and  technological  needs,  and  will  only  tangen- 
tially  influence  computer  education. 

In  conclusion,  I  would  like  to  state  funds  and  leadership  are 
needed  at  the  Federal  level  to  insure  access  for  all  students  to  a 
high  quality  instructional  product  that  permits  a  degree  of  individ- 
ualization for  the  teacher  and  for  the  student. 

[The  prepared  statement  of  Dr.  Parent  follows:] 
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A.    INTRODUCTION  ° 

J 

As  President  of  the  National  School  Boards  Association,  and  as  a  member  of. 
the  National  Science  Board's  Commission  on  Precollege  Education,  I  appreciate 
the  opportunity  to  testify  before  the  Subcommittee  on  Investigations  and 
Oversight  on  the  matter  of  computers  and  education.  The  National  School  Boards 
Association  1s  the  only  major  education  organization  representing  school  board 
members  who  govern  the  nation's  public  school  districts.    Throughout  the 
nation,  approximately  90,000  of  these  Individuals  are  Association  members. 
These  people,  1n  turn,  are  responsible  for  the  education  of  more  than  95 
percent  of  the  nation's  public  school  children. 

Currently  marking  Its  forty-fourth  year  of  service,  NSBA  1s  a  federation 
of  state  school  board  associations,  with  direct  local  school  board  affiliates, 
constituted  to  strenghten  local  lay  control  of  education  and  to  work  for  the 
Improvement  of  education.    Most  of  these'  school  board  members  are  elected 
public  officials.    Accordingly,  they  are  politically  accountable  to  their 
constituents  for  both  education  policy  and  fiscal  management.,  As  lay 
unsalaried  Individuals,  school  board  members  are  1n  the  rather  unique  position 
of  being  able  to  judge  legislative  programs  purely  from  the  standpoint  of 
public  education,  without  consideration  to  their  professional  Interest. 

Stated  1n  Its  broadest  context,  computer  education  symbolizes  what  1s 
probably  the  most  significant  re-exam1natf on  of  American  Education  that  has 
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occurred  since  the  early  part  of  the  Twentieth  Century.  The  policy  decisions 
which  are  made  over  the  next  few  years  will  not  only  significantly  Influence 
the  education  of  our  people,  but  will  shape  the  direction  of  our  economy,  our 
position  1n  International  markets,  and  the  overall  American  culture,  as  well. 

The  NSF  study,  like  the  President's  Commission  on  Educational  Excellence, 
the  Carnegie  Report,  and  other  similar  efforts,  are  clear  that  America's 
educational  needs  will  require  a  variety  of  complex  and  costly 
solutions— Including  a  role  for  the  computer. 

By  way  of  Introduction,  our  testimony  starts  with  the  premise  that  the 
computer  1s  here  and  will  become  Increasingly  significant  1n  America's 
future.    Accordingly,  our  testimony  today  will  focus  on  how  we  plan  to  deal 
with  a  number  of  underlying  Issues,  such  as  teacher  training,  curriculum 
development,  equity  of  access,  and  costs-rather  than  whether  or  not  we  shoul 
have  computers. 
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L.    THE  CURRICULUM  AND  THE  COMPUTER:    EQUITY  ISSUES 

Recently  the  Wall  street  Journal  published  a  series  of  articles  on  the 
current  status  of  the  bevy  of  computer  companies  that  are  stampeding  for  the 
micro-computer  market.    What  caught  my  eye  was  a  cartoon  illustrating  the 
disillusionment  of  the  public  with  the  home  computer  which  has  translated  Into 
some  business  failures.    The  computer  was  pictured  in  a  affluent  middle-class 
home  being  used  as  a  plant  stand.    The  articles  reported  that  the  early 
machines  were  toys  and  not  large  enough  to  do  anything  useful  around  the 
house.    Consequently,  the  home  market  has  cooled  a  bit  as  consumers  become 
more  knowledgable 

The,,  public  schools  are  now  caught  up  in  the  computer  rush.  School 
districts  are  being  judged  not  only  by  test  scores  but  also  by  how  many 
computers  each  school  building  holds.    There  1s  an  assumed  connection  between 
the  two.    That  link  is  the  school  curriculum. 

i 

Rather  than  address  the  statistics  of  how  maijy  computers  are  in  what 
schools  being  used  by  what  students,  1  want  to  turn  our  attention  to  the 
currlcular  aspects  of  using  computers  1n  our  schools.  We  believe  that  this 
Issue  threads  through  every  other  educational  concern  about  computer  assuming 
the  school  district  has  the  funds  to  buy  them  1n  the  first  place. 

Throughout  the  computer  Instruction  literature,  inadequate  software  Is 
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cited  as  the  single  greatest  impediment  for  the  successful  use  of  computer 

r'   '  -  * 

technology  in  the  schools.    According  to  the  Education  Testing  Service,  most 

manufacturers  .are  content  to  produce  software  as  inexpensively  as'  possible. 

And  anyone  who  surveys  a  representative  sample  will  be  struck  by  how 

unimaginative  and  disappointing  most  of  it  is.    Critics  also  fault  existing 

software  for  consisting  mainly  of  drll 1 -and-practice  and  tutorial  routines. 

the  capacity'of  the  machine  is  not  being  tapped  for  the  use  of  Its  unique.;.- 

properties  such  as  elaborate  simulations  and  demonstrations, extensive 

hypothesis  testing  and  variable  manipulation,  text  editing  of  all  sorts, 

responsive  languages  (such  as  LOGO)  and  complex  educational  games. 

/        "      .  - 

The  Southeastern  Regional  Council  for  Educational  Improvement  in  a  July 
report  provides  some  explanation  for  the  lack  of  educationally  sound  course-" 
were.    The  contribution  of  educators  to  the  development  process  of. education 
software,  they  assert,  is  almost  entirely  at  the  discretion  of  commercial 
producers.    The  commonly  held  opinion,  according  to  the  report  is  that  "the 
presence  of  educators  is  minimal."    In  August,  the  Department  of  Education 
underscored  the  need  for  a  unique  blend  of  skills  if  the  potential  of  computer 
Vs£  in  eoucation  is  to  be  realized.    "The  successful  apcV: cation  of  computers 
:c  education  will  require  expertise  in  subject  matter,  in  teaching,  in 
computer  technology,  in  cognitive  science,  and  in  design,"  they  say. 

A  major  component  of  the  curricular  issue  is  tne  nature  of  the 
instructional  tasks  that  the  computer  performs  in  the  classroom.    Herein  lays 
the  first  equity  issue  about  which  the  National  School  Boards  Association  is 
concerned.    Increasingly  studies  are  echoing  last  November's  Time  report  that 
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teachers  in  poor  rural  and  inner-city  schools  elect  to  spend  their  limited 
funds  using  computers  as  electronic  flash  cards  for  simple  drill  and 
practice,    By  contrast,  "specially  trained  teachers  at  more  sophisticated 
schools  arc  introducing  ever  younger  children  to  the  art  of  programming." 

The  instructional  and  curricular  issues  which  structure  the  use  to  whicn 
the  computer  is  put  in  the  classroom  compounds  the  better  understood  problem 
of  providing  student  opportunity  to  machine  access.  Student  access  to  the 
machine  is  the  second  equity  issue  about  which  HSDA  is  concerned.    Dr.  Ron 
Anderson  at  the  University  of  Minnesota's  Center  for  Social  Research  concludes 
that  "the  12,000  wealthiest  schools  are  four  times  as  likely  to  have 
nicro-c15Tnj5fffers  as  are  the  12,000  poorest".    Anderson's  findings  are  based 
jpon  research  carried  out  at  the  University  of  Minnesota  in  collaboration  with 
th^National  Assessment  of  Educational  Progress,  a  periodic  testing  of  18,000 
students  across  the  United  States. 


THE  EQUITY  ISSUE:    TWO  PROBLEMS 


Tne  equity  issue  must  be  seen  as  at  least  two  multidimensional  problems  ■ 
fo"  which  sol utions^  need  fashioning.    The  first,  problem  is  how  to  provide  all 
students  comparable  Access  to  the  tecnnology.    A  NIE  funded  study  of  four  Los 
Angeles  schools  demonstrates  a  direct  relationship  between  the  time  studeh+.s. 
use  Computer  Assisted  Instruction  (CAI)  in  remedial  mathmatics  and  their 
improvement  in  math  skills.    Disadvantaged  students  spending  10  minutes  a  day 
using  the  conputer  for  math,  show  only  one-half  the  achievement  results  of 
those  who  use  it  20  minutes  a  day* 
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Access,  however,  pp',  only  must-be  considered  in  relation  to  whether  the 
■child  has  the  opportunity  to  use  the  computer,  but  thu  amount  of  time  he  can 
use  it  is  air*)  Important. 

yhr  jots,  access  and  for  now  long  is  obviously  a  fundamental  equity 
concern.    It  may  be  even  more  important  when  the  computer  instruction  is 
oriented  to  the  more  convex  cognitive  comprehension  tasks  addressed  by 
reading  and  language  artz.    ":iase  tasks  require  the  students  to  understand  the 
complexity  of  concepts  that  can  only  be  constructed  through  experience.  Wetl 
designed  courseware  can  provide  the  student  with  structured  experiences  that 
he  otherwise  would  not  have  available.    For  a  inner-city  child,  what  is  tlie 
concept  of  "house"  if  he  iias  seen  only  apartment  buildings?  Comprehension 
skills  form  the  capacity. ft°_make  the  judgements  and  generalizations  that 
provide  the  foundation  for  advanced  learning.    Intellectual  achievement  in 
subjects  (history,  literature,  economics,  etc. )  language  arts  as  fundamental 
skills  is  more  difficult  to  determine  in  short  term  studies  of  the  computer 
"usefulness.    We  believe,,  however,  that  the  computer  could  be  invaluable  in 
these  areas  as  well  as  in  areas  of  remediation..    It  is  important  that  the 
t.  machine  is  used  so  that,  what  is  taught  when  the  student  is  using  the  computer 
will  fit  into  the  total  curricular  plan. 

\ 
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If  it  docs  not  fit  into  the  teacher's  instructional  strategy  fcr  achieving 
the  school  district  curriculum,  then  it  becomes  a  classroom  toy.  Karon 
Sheinqold  of  the  Bank  Street  College  of  Education  in  Mew  York  City,  concludes 
after  examining  the  use  of  micro-compUters  at  several  diverse  sites  that  ".... 
micro-computors  on  their  own  will  not  promote  any  particular  outcomes.  Their 
Impact  will  depend,  not  only  on  hardware  and  software  but  to  a  large  extent, 
on  the  educational  context  within  whlcn  they  are  embedded."    Access  to  tne 
machine  is  a  necessary  stop  toward  the  ac  movement  if  educational  equity,  but 
it  is  no'.,  in  itself  sufficient  to  achieve  it,- 


Providing  access  is  not  easy.    8ut  the  problem  can  be  at  least  partially 
solved  Sy  a  equitable  distribution  of  money.    Arthur  Helmed,  a  NIE  consultant, 
reported  in  January  of  1982  'a  breakdown  of  costs  1n  1980  dollars  of  providing 
30  minutes  a  day  at  a  computer  for  every  elementary  and  secondary  child.  It 
would  cost,  he  estimates  approximately  $30  per  year  per  child.    Using  his 
figures,  the  national  cost. for  39  million  school  children  would  total  about 
$1.8  billion  in  1980  dollars.    This  figure  would  pay  for  "equipment,  v. 
maintenance,  courseware  and  material s  other  than  courseware."    This  is  a  lot 
of  money  right  now  when  most  school  districts  are  strapped  for  funds.  This 
amount  does  not  take  into  account  the  additional  funds  needed  at  all  levels, 
federal,  state  and  local,  for  the  research  and  development  activities  that  I  *v 
will  address  next. 

D.    ASSURING  EQUITABLE  INSTRUCIQIIAI  OUTCOHES; 

For  policy  makers,  such  as  school  board  members,  the  issue  is  how  to  avoid 
spending  billions  of  dollars  on  computers  only  to  see  them  turned  into 
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classroom  plantstands.  The  school  districts  who  can  least  afford  to  gamble 
are  our  poor  school  districts.  It  1s  critical  that  their  scarce  dollars  be 
used  correctly. 

To  avoid  serious  errors,  the  second  aspect  of  the  equity  Issue  must  be 
given  attention.    Overwhelmingly  the  focus  has  been  on  the  first.  But 

attention  must  be  given  to  the  currlcular  aspects  of  the  computer.  The 
problem  1s  fundamentally  more  complex,  than  1s  the  access  problem.    Experts  are 
warning  that  the  microcomputer  Innovation  1s  being  fueled  by  a  great  dealof 
enthusiasm,  with  the  conviction  that  the  micro-computer  1s  a  good  thing.  Yet 
no  one  knows  for  sure  1f  1t  1s,  how  1t  1s,  or,  really,  what  It's  good  for,  1n 
terms  of  educational  outcomes.    Dr.  Shelngold  Indicated  that  "We  need  to  begin 
acquiring  such  knowledge  very  quickly,  1n  or  o'er  to  help  guide  an  Innovation 
which  1s  bound  to  grow  even  1n  the  absence  of  guidance." 

This  view  1s  supported  by  Henry  Jay  Becker's  analysis  which  1s  hailed  by 
the  experts  as  the  most  judicious  and  comprehensive  examination  of  the  ' 
educational  Impact  of  micro-computers.  ^  He  recommends  that  schools 
districts  should  carefully  develop  policies  regarding  the  optimal  educational 
use  of  computers.    Equipment  Investments,  he  advices,  should  not  be  made  until 
such  educational -strategies  can  be  Implemented  properly.    We  agree. 
Preparation  Includes^teacher  1nserv1ce  training,  parental  Involvement 
Including  the  option  of  permitting  parents  to  purchase  or  loan  equipment  for 
their  child's  use  aft  home,  policies  that  guard  the  copyrights  of  producers, 
provision  of  hardware<tfor  teacher  class  preparation  usage'and'-a  Integration  of 


^Icro-computers  1n  the  Classroom  --  Dreams  and  Realities:  Center  for  Social 
Organization  of  Schools,  John  Hopkins  University,  1983. 
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the  technology  Into  the  total  curriculum  rather  than  just  the  math  and  science 
program.    Computer  purchases,  should  not  precede  policy  and  should  not  be 
based  on  an  emotional  response  to  the  market  place.    We  would  urge  Congres  to 
look  at  the  Issue  comprehensively  and  not  encourage  only  the  purchase  of 
equipment. 

Becker  points  to  one  aspect  of  for  which  solutions  have  yet  to  be 
developed:    which  1s  the  harnessing  of  this  technology  to  the  currlcular 
objectives  and  goals  of  the  school  district.    To  the  extent  that  the 


curriculum  of  a  school  district  1s  a  local  determination,  we  win  need 
resources  to  have  our  staff  do  some  of  the  work  themselves.  Certainly 
existing  courseware  can  be  sequenced  Into  a  local  currlcu'iar  program. 

But  the  job  will  have  to  be  done  largely  at  the  loc*l  level.    Even  at  the  v 
local  level  the  job  will  be  not  be  done  entirely  bytho  guy  1n  the  central 
office  because  our  best  Innovative  teachers  will  personalize  the  courseware 
for  their ^own  teaching  style  and  their  student's  needs.    At  this  point, 
however,  even  the  sophisticated  courseware  now  available  1s  written  in  short, 
disconnected  modules  that  are  unrelated  to  each  other.    Current  available 
coursware  1s  often  unrelated  to  the  currlcular  sequence  of  the  school  district 
and  is  often  "produced  more  to  show  the  capabll 1ty  of  the  computer  than  to  fit 
into  a  larger  curriculum  scheme.  There  1s  very  little  available  that  will 
provide  school  d1  strlcts  with  *.  place  to  begin.    Robert  Kershaw,  the  ETS  area, 
systems  director  agrees.  "The  software  1s  just  not  there  "  he  says." 

^-The  unique  selling  point  of  the  computer  for  serious  educators  1s  Its 
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Individualized  interactive  nature.    Courseware  creation  is  a.very  different 
pr^-ess  from  that  of  writing  a  textbook.    The  textbook  author  depends  upon  the 
teacher  to  add  the  interactive  element  of  instruction  to  the  content. 
Courseware,  must  not  only  be  developed  by  persons  knowledgable  1n  subject 
matter  but  they  must  also  have  a  fundamental  understanding  of  the  learning 
process.    In  addition  to  that  basic  requirement,  the  courseware  must  be 
congruent  with  the  school  district^  curriculum  and  with  the  individual 

teacher's  instructional  plan.    The  need  for  a  national  program  oriented  to 
quality  courseware  is  important  from  another  viewpoint  as  well.    In  this  case, 
I  am,  concerned  about  keeping  the  student  interested  in  the  computer  as  a 
learning  tool.    It  is  vital  that  students  view  their  use  of  the  computer  as 
exciting  and  directly  oriented  to  their  coursework.    The  only  way  to  assure 
this  is  the  direct  involvement  of  our  educators  who  preside  over  our 
classrooms.    Teachers  must  feel  comfortable  with  the  computer  as  they  will  see 
them  at  best  as  a  nuisance  or  at  worst  a  job  threat.    The  response  to  the 
curricuTar  aspect,  of  the  equity  issue  cannot  just  be  from  the  state  and 
federal  government.    We  believe  the  response  must  also  come  with  much 
involvement  from  the  local  school  districts. 

Help  is  much  needed  to  make  the  technology  worfc  at  the  local  school 
district  level.    In  addition  to  the  initial  cost  of  the  hardware,  school 
districts  that  do  not  have  the  funds  to  integrate  their  hardware  with  their 
courseware  needs,  inservice  their  teachers  continuously  on  the  use  of 
courseware  with  the  district  curriculum,  evaluate  the  congruence  of  computer 
construction  for  all  students  with  their  educational  goals,  provide  computer 
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practice  for  all  students  outside  of  school  hours  and  upgrade  their  curriculum 
on  a  continuous  basis  will  not  be  able  to  provide  Instructional  services  to 
their  students  to  the  degree  that  more  affluent  school  districts  will  be  able 
to  provide. 

While  there  has  been  much  discussion  of  the  federal  governments  role  1n 
providing  student  access  to  the  equipment,  there  has  not  been  as  much 
discussion  on  the  second  area  which  1s  essentially  currlcular.  NSBA  supports 
the  federal  effort  to  help  provide  equipment.    However,  we  would  also  urge 
serious  consideration  of  the  second  area  as  well. 

E.    RECOMMENDATIONS:    ACCESS  AND  CURRICULAR  INTEGRATION 

The  following  recommendations  are  divided  according  to  the  two  aspects  of 
the  equity  Issue  addressed  1n  this  testimony.   The  first  set  addresses  the 
access  problem. 

o      Aid  needs  to  be  provided  on  some  determination  of  financial  need  at 
the  school  district  level.    The  House  bill  H.R.  3750  titled  the 
Computer  Literacy  Act  of  1983  Introduced  by  Mr.  VHrth  (D-CO) 
confronts  the  access  Issue.  "Such  legislation  1s  a  valuable 
beginning.    It  would  help  place  a  computer  for  every  30  students  1n 
the  schools  and  help  school  districts  train  their  staff  1n  computer 
usage.    H.R.  3750  bill  1s  preferred  by  NSBA  tq  some  other  bill 

 because  -1t  would  be  funded  through  the  appropriation  process  rather 

than  through  the  tax  expenditure  process. 
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o      Help  Is  needed  for  economically  disadvantaged  communities  where 
families  cannot  afford  home  computers.    The  computer  is  rapidly 
becoming  the  homework  textbook  of  the  Information  age.    Funds  are 
neeitec  "o  establish  3  loon  system  or  aftsr  school  use  center  so 
that  access  to  the  shipment  does  not.  inhibit  acaaemic  growth. 

The  equipment  Da—as  oosolete  very  quickly.    Two  things  are  needec 
to  nelp  ladresi  :ns  smalsro.    First,  information  aoout  the  mar<et 
is  needed  by  school  districts  to  avoid  inefficient  use  of  public 
dollars.  fJSDA.is  working  on  this  problem  by  the  formation  of  a 
computer  alliance  with  our  school  districts.    For  your  information  I 
have  attached  our  publication;    Computer* iae.  Second,  funds  are 
needed  to  help  replace  outdated  macnines  so  that  sophisticated 
courseware  can  be  utilized. 


The  following  recommendations  address  the  second  aspect  of  the  equity 
issue  which  is  the  curricular  development  needs. 

o      The  first^respense  to  the  need  for  curriculum  relative  to  the  new 
technology  has  come. in  the  math  and  science  suoject  areas.  NS3A 
has  developed  i  fsr-reichlng  bill  which  has  been  introduced  in- 
the  Education  and  Labor  Committee  by  Chairmon  |»erXlns  and  47  co- 
sponsoring  colleques.    Our  bill,  the  National  Education  and 
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Economic  Development  Act  (the  NEED  Dill)  would  Involve  a  federal 

coninitment  of  J  1  billion  in  the  first  year  and  %2  billion  in 

the  second  year.    This  bill  would  provide  the  capability  for  school 

districts  to  use  the  funds. 

Currently,  there  is  another  bill,  H.R.  1,310,  which  has  cleared  the 
House  and  whicn  was  developed  under  the  joint  jurisdiction  of  the 
Committee.    That  bill,  which  represents  a  great  beginning,  primarily 
addresses  the  in-service  training  of  teachers,  and  would  provide 
less  than  $200  million  for  eacn  of  two  years  to  local  school 
systems.    Overall,  H.R.  1310  cannot  be  taken  as  a  total  solution 
to  the  nation's  math,  science  and  technological  nteds,  and  will  only 
tangently  influence  computer  education. 

New  technological  innovations  that  increase  the  interactive 
aspects  of  the  courseware  with  the  student  should  be  encouraged. 
At  this  poipt,  the  laser  videodisk  provides  the  optimum  capability. 
Existing ^courseware  picks  up  a  student  at  a  particular  achievement 
level  and  moves  them  along  at  a  individualized  pace.    The  laser  video 
disi:  permits  a  student  at  any  achievement  level  to  enter  yito  a 
subject  area  and  then  move  at  an  individualized  pace.    The  addition, 
the  technology  permits  the  teacher  to  enter  additional  courseware 
components  that  will  further  individualize  the  curriculum. 

The  manufacturing  cost  of  one  video  disk  is  $98,000  with  copies 
costing  $15  each.    While  high,  these  costs  if  distributed  will  make 
individualized  instruction  accessable.    The  federal  government  can 
aid  in  that  distribution  process. 
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The  real  cost,  however,  Is  for  development  of  the  content  and 
Its  sequencing  to  be  placed  on  the  video  disk.    The  technology  will  do 
graphics  that  can  be  manipulated,  show  film  and  track  a  students 
progress.    Initially  .development  cost  will  be  high.    A  major  federal 
contribution  1s  needed  here  to  finance  and  guide  there  efforts. 
Existing  resources  alreacty  funded  by  the  federal  government  should  be 
tapped.    We  would  suggest  close  coordination  of  the  National  Institute 
of  Education  with  the  Corporation  for  Public  Broadcasting.    NIF  could 
bring  together  the  educational  process  expertise  with  content  produced 
the  experts  Corporation  for  Public  Braodcastlng.   There  are  probably 
other  public-financed  resources  also  available  that  could  also  be 
utilized  as  subject  matter  1n  the  Department  of  Defense  and  E^^rgy 
just  to  name  a  few  obvious  examples* 


SUMMARY 


In  sumaiary,  the  use  of  the  most  highly  Interactive  processes 
should  be  encouraged  by  tne  federal  government  for  their  classroom 
use.    Funds  and  leadership  iTne*ded  at  the  federal  leve\  to  assjre 
a  high  quality  instructional  prtriuct  th*t  permits  a  degree  of 
Individualization  for  th*  teacher  and  the  student  not  rrX  available. 
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Mr.  Gore.  Thank  you  very  much. 

I'd  like  to  call  on  the  third  member  of  the  panel,  Dr.  Ronald  E. 
Anderson,  who,  in  addition  to  being  the  director  of  the  Minnesota 
Center  for  Social  Research,  is  chairman  of  the  Association  for  Com- 
puting Machinery,  Special  Interest  Group  for  Computer  Uses  in 
Education;  also,  an  associate  professor  at  the  University  of  Minne- 
sota. 

We're  delighted  to  have  you  here,  wearing  all  three  hats,  and  we 
look  forward  to  learning  from  you  in  each  capacity. 
Please  proceed. 

STATEMENT  OF  DR.  RONALD  ANDERSON,  DIRECTOR,  MINNESOTA 
CENTER  FOR  SOCIAL  RESEARCH,  MINNEAPOLIS,  MINN. 

Dr.  Anderson.  Thank  you,  Mr.  Gore.  Thank  you  for  the  opportu- 
nity to  appear  before  you  to  discuss  the  current  problems  and  chal- 
lenges in  the  field  of  computers  in  education. 

First,  I  want  to  summarize  some  findings  from  current  studies 
and,  second,  I  wish  to  summarize  the  outcome  and  recommenda- 
tions of  a  task  group  meeting  earlier  this  month  which  was  con- 
vened by  ACM/SIGCUE  to  address  policy  alternatives  for  educa- 
tional computing. 

Very  few  research  studies  are  done  to  assess  how  schools  and  col- 
leges are  actually  using  computers  for  instruction,  but  even  fewer 
are  done  on  computer  learning  outside  of  the  educational  system. 
Consequently,  it  is  difficult  to  have  a  high  degree  of  confidence  in 
what  we  currently  know.  However,  I  will  do  the  best  to  summarize 
existing  trends  and  use  them  as  guideposts  for  planning  additional 
research.  I  summarize  the  results  of  research  around  particular 
issues. 

The  first  issue  is  the  computer  literacy  curriculum  chaos.  Com- 
puter literacy  has  become  a  household  word  meaning- the  ability  to 
communicate  with  computers,  but  widely  diverse  viewpoints  exist 
on  what  it  means  to  communicate  with  computers.  The  prevail- 
ing educational  ideology  is  that  every  student  needs  or  eventually 
JwUL^  to„function^productively  in  the 

computer  society.  Attempting  to  address  this  need,  courses  and  cur- 
ricular  programs  are  being  developed  from  preschool  through  col- 
lege as  well  as  in  programs  for  continuing  education  and  employee 
training. 

What  is  disturbing  about  this  development  is  not  the  rapidity 
with  which  it  is  developing,  but  the  diversity,  the  nonuniformity, 
and  the  confusion  which  has  been  created.  Institutions  are  seeking 

catioriaFsystem  confused  on  how  to  plan  computer  literacy  instruc- 
tion, but  the  publishing  industry  is  also  at  a  loss  to  predict  profit- 
able directions  for  publishing  books,  materials,  and  software. 

The  sector  of  the  publishing  industry  devoted  to  educational  com- 
puting is~  extremely  "small.  Unfortunately,  most  of  the  research 
which  this  industry  does  to  study  relevant  markets  is  generally 
proprietary  and  also  unavailable  for  policy  analysis. 

The  second  issue  is  instructor  demand  for  instructional  materials 
and  training.  All  of  the  studies  which  have  been  done  over  the  past 
few  years  show  that  the  teachers  view  the  lack  of  training-opportu- 
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nitiuH  and  the  lack  of  resources  as  the  two  major  areas  of  greatest 
concern,  and  they're  most  often  cited  as  barriers  to  instructional 
computing,  , 

The  third  issue  is  minimal  utilization  of  facilities.  A  recent  study 
by  Dr.  Becker  found  that  the  average  elementary  school  computer 
is  used  slightly  over  2  hours  per  day,  and  the  average  microcom- 
puter in  high  school  is  used  about  2Va  hours  per  day.  It  should  be 
noted  that  some  schools  use  their  computers  constantly,  while 
others  use  them  very  minimally.  But  about  one-fourth  of  the  ele- 
mentary schools  and  one-fifth  of  the  secondary  schools  use  their 
computers  less  than  1  hour  per  day. 

Effective  utilization  of  computers  and  instruction  requires  experi- 
ence, it  would  seem  from  the  existing  research,  because  those 
schools  where  the  teachers  have  been  involved  with  computers  for 
a  long  period  of  time  are  using  them  in  general  more  comprehen- 
sively throughout  their  teaching  and  throughout  the  curriculum. 

The  fourth  issue  is  minimal  penetration  of  instructional  comput- 
ing into  the  schools.  There  are  lots  and  lots  of  schools,  lots  and  lots 
of  school  districts  throughout  the  United  States  that  have  pur- 
chased microcomputers  and  are  using  them,  but  it  is  still  the  case 
that,  as  of  this  school  year,  probably  less  than  15-50  percent  of  all 
the  school  children  in  the  United  States  have  had  a  chance  to  ever 
use  a  computer  in  school. 

In  the  national  assessment  of  the  science  study,  which  was  re- 
leased earlier  this  year,  we  found  that  of  the  schools  with  five  or 
more  computers  only  61  percent  of  age  13  students  had  ever  used  a 
computer  in  school.  So  even  in  the  schools  that  are  getting  comput- 
ers, and  in  some  cases  many  of  them,  still  only  a  small  segment  of 
the  student  body  is  getting  to  use  them. 

Becker's  study  also  found  that  most  teachers  do  not  use  their 
school  computers.  He  reports  that  in  about  half  the  schools  with 
micros  only  one  or  two  teachers,  at  most,  are  regular  users,  regular 
users  meaning  teachers  using  instructional  software  packages  or 
teaching  computer  classes. 

Next  I  wish  to  switch  to  the  equity-inequity  issues.  Findings  on 
the  inequity  with  respect  to  socioeconomic  groups  have  been  men- 
tioned several  times  already  in  the  hearing.  I  will  not  repeat  the 
evidence,  but  to  point  out  that  we  did  find  in  the  recent  report, 
which  I  was  principal  author  of  and  was  released  by  the  National 
Science  Foundation  on  the  national  assessment  of  science  data, 
that  a  growing  gap  between  the  students  who  are  in  poor  schools 
versus  those  who  are  in  rich  schools  is  continuing,  and  in  the  area 
particularly  of  computer  programing  course  enrollments. 

 It^urns^ut-that-the^ctualoiumbe 

fairly  similar  between  the  richer  and  the  poorer  schools,  in  that 
poorer  schools  are  tending  to  begin  to  buy  more  computers,  but  the 
infusion  of  the  computer  into  the  curriculum  is  much  slower  in  the 
poorer  schools,  and  the  likelihood  of  students  in  the  poorer  schools 
getting  the  opportunity  to  take  computer  classes  is  still  very  low 
and,  in  fact,  the  gap  is  increasing,  at  least  has  been  increasing  over 
the  past  5  years.  . 

Next  I  wish  to  mention  the  issue  of  inequity  and  size  ot  commu- 
nity. In  Minnesota  we  did  a  study  several  years  ago  and  found  that 
schools  in  the  rural  areas  are  about  as  likely  to  be  using  computers 


347 


as  in  tho  central  urban  areas,  but  that  probably  is  because  of  the 
fact  that  Minnesota  lor  about  7  or  8  years  has  had  a  free  telecom- 
munication system  for  use  by  students  across  the  State.  Now  that 
has  actually  been  discontinued  within  the  last  year.  So  the  inequity 
may  increase  with  respect  to  size  of  community. 

Because  when  we  look  at  the  national  data,  the  rural  students, 
students  in  small  towns,  are  much  less  likely  to  get  access  to  com- 
puters and  also  much  less  likely  to  be  enrolling  in  computer  pro- 
graming classes  than  are  the  students  in  the  urban  areas,  and  it 
stands  to  reason  because  there  is  much  more  emphasis  on  comput- 
er— retail  computer  outlets  in  the  cities.  It's  much  easier  to  get  in- 
formation on  repair  and  maintenance,  and  so  forth,  in  these  areas 
than  it  is  in  remote  areas. 

Furthermore,  it  appears  from  the  data  from  the  national  assess- 
ment that  the  gap  between  the  city  and  the  rural  areas  appears  to 
be  widening. 

Next  I  wish  to  mention  geographic  region.  From  the  national  as- 
sessment of  science  data,  we  found  that  age  13  students  in  the 
South -had  only  12  percent  with  school  computer  experience.  How- 
ever, twice  that  number  of  the  students  in  the  West  had  received 
such  experience.  Now  this  was  1  year  ago  in  the  assessment  of  that 
year.  The  Central  and  Northeast  areas  are  roughly  comparable  to 
the  West  in  terms  of  access. ~ 

Over  and  over  again  the  inequities  that  have  been  found  by 
region  show  that  the  southern  schools  are  the  lowest  with  respect 
to  computer  access  and  computer  opportunities.  * 

Finally,  I  wish  to  mention  the  gender  inequity.  Studies  report 
that  young  women  in  secondary  schools  are  less  likely  than  young 
men  to  spend  time  with  computers  and  to  enroll  in  computer 
classes.  Now  this,  in  part,  is  a  result  of  their  own  choice,  but  it  is 
also  probably,  in  part,  a  result  of  structural  factors  in  the  school 
that  inhibit  females  from  taking  advantage  of  computer  opportuni- 
ties. For  example,  counselors  may  not  recomnlend  computer 
courses  for  the  girls,  and  very  often  the  computer  programing 
course  is  an  advanced  math-elective  that  requires  prior  mathemat- 
ics courses. 

One  thing  that  would  help  to  reduce  the  gender  gap  is  to  have 
more  broad  base  courses  in  computers  and  computer  literacy  in  the 
schools  at  all  levels.  c, 

While  it  is  true  that  the  issues  raised  by  this  summary  list  of  re- 
search findings  do  not  constitute  a  very  large  proportion  of  the  list 
of  actual  problems  in  the  educational  computing,  they  point,  and 
very  concretely,  to  a  substantial  set  of  issues  that  cannot  be  ig- 
nored. If  nothing  else,  they  identify  an  agenda  for  ongoing  assess- 
ments of  what  is  taking  place  in  the  educational  system.  . 

These  results  also  reveal  many  unanswered  questions  concerning 
the  direction  and  impact  of  existing  educational  computer  policies. 

Next  I  wish  to  switch  to  some  specific  recommendations  for  com- 
puter uses  in  education,  and  I  will  point  out  that  in  stating  these 
priorities  and  recommendations  I  speak  for  myself  and  not  the  As- 
sociation of  Computing  Machinery,  nor  the  University  of  Minneso- 
ta. However,  these  recommendations  do  benefit  greatly  from  ,the 
work  we  have  done  within  ACM  in  trying  to  develop  a  consensus 
on  what  the  needs  and  recommendations  are  with  respect  to  educa- 
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tional  computing,  andthoy  also  reflect  the  diaeusaiona  we  had  ii 
weeks  ago  at  n  task  group  mooting  on  educational  computing 
policy,  where  approximately  20  specialists  in  this  area  were 
brought  together,  representing  a  number  of  organizations,  includ- 
ing the  American^ Federation  of  Information  Processing, Societies, 
the  International  Cotrficil  on  Computers  in  Education,  and  the  Na- 
tional Council  for  Teachers  of  Mathematics,  as  well  as  a  number  of 
other  institutions  at  various  levels  of  the  educational  system.  / 

Coming  out  of  this  group  was  a  general  consensus  about  What 
the  value  premises  or  goals  were  that  were  key  to  keep  in  mind  in 
analyzing  these  problems,  and  I  wish  to  read  at  least  a  part  of  the 
list  that  is  in  my  prepared  statement. 

First  of  all,  within  the  area  of  general  education,  it  is  felt  that 
the  education,  training,  and  retraining  will  continue  to  be  more 
and  more  necessary  for  individuals  as  well  as  the  society  as  a 
whole.  's<^0-— 

Access  to  information  resources  and  skill  in  retrieval  from  large 
data  bases  are  increasingly  a  major  requirement  for  individuals  as 
well  as  organizations.  Education  must  shift  priorities  to  insure  that 
students  are  taught  the  necessary  information-related  skills. 

Today's  educational  curriculums  must  be  reassessed  and  restruc- 
tured to  take  into  account  the  skills  and  knowledge  needed  in  an 
information-base  society.  These  skills  include  formulating  problems 
and  problem-solving  algorithms,  using  data  and  analytic  tools  to 
solve  these  problems,  and  communicating  and  collaborating  with 
others  in  solving  problems.  . 

With  respect  to  the  use  of  computers  in  education,  while  all 
major  modes  of  educational  computing  have  value  in  certain  situa- 
tions, research  is  needed  to  determine  relative  and  conditional  ef- 
fectiveness of  Bach  mode.  While  it  is  true  that  much  research  has 
been  done  on  the  effectiveness  of  drill  and  practice  and  tutorials  in 
the  learning  process,  relatively  little  research  has  told  us  about  the 
effectiveness  of  other  modes  of  using  computers  in  the  classroom 
process.  . 

The  computer  as  a  tool  for  word  processing,  data  analysis,  plan- 
ning, modeling,  et  cetera,  is  an  educational  approach  that  should 
be  infused  throughout  the  entire  educational  system,  including 
every  discipline. 

Much  more  attention  should  be  given  to  techniques  for  using 
computers  to  teach  higher  order  thinking  skills  and  to  extend  cog- 
nitive functioning.  . 

The.  role  of  computer  science  and  information  science  must  be 
given  more  attention  in  the  curriculum,  and  more  emphasis  should 
be.  given  to  the,  potential  role  of  computing  to  motivate  andj^pld. 
learner  attention. 

I've  organized  action  items  that  I  wish  to  recommend  in  five  dif- 
ferent areas,  with  the  approximate  following  order  of  priority. 

One,  research. 

Two,  policy  analyis  and  leadership. 
Three,  public  education. 
Four,  educator  education. 

And,  five,  curriculum  analysis  and  development. 
First  of  all,  research,  which  I've  already  mentioned,  holds  the 
highest  priority  for  action  to  initiate  and  continue  several  different 
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kinds  of  research.  Current  difficulties  in  planning  and  dociaionmak- 
inn  ruHiill  from  a  void  of  knowledge  which  could  bo  supplied  by  vo* 
search. 

Vw  listed  a  number  of  arena  wbero  research  needs  to  be  done, 
nnd  I  will  not  repeat  this,  but  I  would  like  to  point  out  that  the 
actual  amount  of  research  going  into  the  computing  area  is  rela- 
tively minimal.  It's  almost  nonexistent  at  the  present  time. 

It  is  true,  however,  as  we  heard  from  the  speakers  yesterday, 
that  both  the  National  Science  Foundation  and  the  Department  of 
Education  do  have  plans  for  spending  more  money  next  year,  but  it 
would  appear  that  still  the  plans  that  they  have  for  doing  research 
in  this  area  still  would  constitute  less  than  $3  or  $4  million,  and  it 
would  appear  to  me  that,  on  the  basis  of  the  kinds  of  things  that 
need  to  be  addressed  and  need  tp  be  studied,  that  we  need  an  order 
of  magnitude  of  about  100  times  more  than  that;  that  is,  we  need 
in  the  area  of  250  to  400  million  dollars'  worth  of  research  to  begin 
the  kinds  of  short-term  as  well  as  long-term  projects  to  assess  what 
is  happening  in  the  schools  and  to  assess  what  we  will  be  doing 
with  respect  to  experimenting  and  trying  out  new  policies. 

This  research  agenda  cannot  be  treated  as  a  luxury,  but  it  is  true 
the  cost  will  be  substantial.  Projects  in  all  the  areas  should  be  initi- 
ated as  soon  as  possible,  and  some  can  be  completed  in  the  short 
run,  but  others  require  long-term  focus  and  emphasis. 

The  second  category  is  policy  analysis  and  leadership.  Many  edu- 
cational computer  policies  have  been  written  and  implemented 
without  careful  evaluation  of  the  consequences,  and  that  should 
not  continue.  We  need  to  invest  in  think  tanks  and  study  groups  to 
continuously  assess  goals  and  needs  and  effects,  as  well  as  alterna- 
tive policies  and  possible  scenarios  for  impact. 

Broad  goals  should  be  addressed  as  well  as  very  specific  prob- 
lems, such  as  how  to  support  thin  educational  markets  that  the 
publishers  will  not  address.  Investigation  should  be  made  into  such 
problems  as  existing  Federal  and  State  regulations  which  inhibit 
computer  purchase  and  use. 

The  third  area,  public  education,  exists  because  of  the  need  for 
dissemination  of  accurate  information  in  a  number  of  areas.  For 
example,  there  are  a  number  of  myths  that  seem  to  be  prevalent 
that  should  be  dispelled,  myths  about  computers  in  education. 

For  example,  the  belief  that  computers  are  a  panacea  for  all 
social,  economic,  and  educational  problems.  Another  myth  is  that 
everybody  should  be  a  programmer.  Another  is  that  all  computing 
costs  are  dropping.  Another  is  that  teachers  are  the  best 
^courBeware-developers.-Anbther-'is-that-if-you-can-leave-  a -child- 
alone  with  a  computer,  she  or  he  will  become  computer  literate. 

These  kinds  of  misconceptions  need  to  be  identified  and  the  nec- 
essary programs  implemented  to  remove  some  of  the  misconcep- 
tions about  what  is  currently  going  on  and  what  will  be  going  on  in 
the  future. 

Fourth,  educator  education,  which  colleges  call  faculty  develop- 
ment and  precolleges  call  teacher  education  or  teacher  training. 
Such  computer  education  requires  that  schools  and  colleges  have 
computers  for  teacher  education,  but  computers  should  not  be  pur- 
chased without  software  and  training  programs  to  complement 
them.  Special  consideration  should  be  given  to  producing  and  pro- 
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viding  courseware  packages  for  lonehor  training  with  tho  purchase 
of  any  now  computer. 

Training  programs  for  teachers  should  bo  designed  to  addross  In- 
equity  problems.  Special  support  should  bo  given  lor  training  and 
associated  equipment  for  schools  and  colleges  in  low  incomo  and 
remote  locations. 

Next  is  computer  analysis  and  development— curriculum,  analy- 
sis and  development,  which  is  proposed  in  two  arenas.  First  of  all, 
the  general  curriculum  and,  second,  the.  computer  curriculum,  Be- 
cause now  thinking  and  information  tasks  will  become  necessary  in 
tho  information-baaed  society,  content  should  be  reexamined  in  all 
subjects.  A  wide  selection  of  specialists  in  various  disciplines  must 
be  involved  in  assessing  where  shifts  may  be  useful  and  where  com- 
puter-assisted activity  may  enhance  the  learning  process. 

In  addition  to  initiating  this  implicit  revolution,  the  curriculum 
in  computer  literacy  and  computer  science  should  be  reexamined. 
One  sign  of  the  need  for  activity  in  this  area  is  the  frenzied  growth 
of  short  basic  courses  under  the  banner  of  "computer  literacy." 
Such  courses  address  only  a  small  portion  of  the  actual  knowledge 
and  skills  that  students  need  to  function  effectively  as  computer 
citizens  in  the  next  few  decades. 

By  now  you  may  have  noticed  that  no  recommendations  have 
been  offered  to  install  large  numbers  of  computers  in  the  educa- 
tional system.  It  is  true  that  research  and  demonstration  projects 
require  hardware  and  teacher  education  requires  computer  access, 
but  it  is  too  early  to  create  a  wired  educational  system  with  com- 
puter stations  at  every  desk.  First,  we  must  conduct  the  research^, 
the  policy  analysis,  the  planning,  and  in  other  ways  prepareVthe 
educational  system  for  the  transition.  j 

We  should  seriously  consider  such  proposals  as  we  have  heard 
throughout  the  hearings  and  also  such  proposals  as  Tucker's  jpro- 
posal  to  spend  $13  billion  to  give  every  four  students  an  intelligent 
workstation  linked  to  an  interstate  data  system,  but  first  we  should 
conduct  the  research  and  planning  and  install  the  mechanisms  to 
*  conduct  this  research  and  planning  on  an  ongoing  basis  that  would 
enable  us  to  use  such  systems  wisely. 

We  have  serious  problems  of  inequity,  computer  misuse,  mis- 
learning,  but  these  cannot  be  solved  by  unrestricted  donations  of 
computer  equipment.  Unless  the  infusion  of  computers  is  accompa- 
nied or  preceded  by  software  tools  and  the  training  of  teachers  in 
_„theseJ;ools,„w.e^wilLfm 
computer  technology  and  our  educational  system. 

[The  prepared  statement  of  Dr.  Anderson  follows:] 
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Thank  you  for  the  opportunity  to  appear  before  you  today  to  discuss  the 
current  problems  and  challenges  in  the  field  of  Computers  and  Education. 

First,  I  want  to  summarize  the  findings  from  current  studies  which  assess 
the  state  of  computers  and  education.  After  which  I  wi  I  b  summar  i  ze  the 
outcome  and  recommendat  ions  of  a  Task  Group  meeting  earl  i'.er  this  month, 
convened  by  ACM/SIGCUE  to  address  "Educational  Computing  Policy 
Ai  ternat  ives 

PERTINENT  FIfOINGS  FHCM  STUDIES  OP  aMHJTCRS  AMD  EXXJCATICN 

Very  few  research  studies  are  done  to  assess  ho^v  schools  and  colleges  are 
using  computers  for  instruction,  but  even  fetoer  are  done  on  computer 
learning  outside  of  the  educational  system.  Consequently  it  is  very  diffi- 
cult to  have  a  high  degree  of  confidence  in  the  stability  of  the 
conclusions  that  are  drawn  from  these  studies,  The  findings  should  be 
viewed  primarily  as  suggestive  of  existing  trends  and  as  guideposts  for 
planning  further  research.  The  results  are  summarized  by  the  problem  or 
issue  identified;  in  each  case  the  issue  is  worthy  of  careful  policy 
ana  lysis.  $ 

1.  The  Ccnputer  Literacy  Cur riculim  Chaos 

Computer  literacy  has  become  a  household  word  meaning  the  ability  to 
communicate  with  .  .compAtjer.s.su:JVideJy .  _diY.ec.se_y.ie.wpoints  exist  on  what  it 
means  to  "communicate"  with  computers,  but  the1  preva i  1  i ng  educational 
ideology  is  that  every  student  needs  or  eventually  will  need  to  be  computer 
literate  to  function  productively  in  the  computer  age.  Attempting  to 
address  this  need,  courses  and  curricular  programs  are  being  developed 
from  preschool\through  college  as  well  as  In  programs  for  continuing 
education  and  employee  training.  j 
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A  l  H  Hi!  nationwide  Miirvoy  by  ln«tiMiot  lonnl  dniupnt  inn,  Inu.U)  found  that 
<»Viip  half  of  i ho  proonlloKo  schools  with  limtniuUoiml  uninputorn  olnimmj  to 
Iihvm  ii  "uouran  thnt  unn  bo  doiih I r uu»l  to  ho  n  oomputur  liturnuy  ooupho/1 
llowovur,  Uioso  ooursoH  varied  from  a  ono-wouk  unit  In  1VVSIO  proKnunmiiH?  to 
a  your  -  long  "our  so  covering  "  broad  range  of  computer  top  I  on.  The 
diversity  of  software  utilized  Is  ingjH-  pnvual Ing.  Kvon  though  about  200 
different  software  packages  wore  ruptiiHod  In  use  Uy  Ihu  000  schools 
surveyed,  only  oiio  package  was  reported  hy  as  many  oh  CM»  of  tho  schools,  t 

Another  Inst  root  loon  I  (. 'output  log,  lno,{2)  survey,  whuro  lOU  randomly 
sclented  ooIIu^uh  wuro  contacted,  found  similar  diversity  awl  nouunl- 
fonnity.  Ninety  percent  of  thu  identified  "computer  literacy"  courses  used 
ii  textbook  not  used  hy  any  of  tho  other  polit.soh  In  other  institutions. 

Thu  NXJCXM  Computer'  1,1  tornuy  Projoot  (KUUCOM,  Princeton,  NJ)  from  its 
college  survey  has  identified  hundreds  uf  Institutions  .sucking  til  ruction  In 
planning  computer  literacy  prog  num. 

Not  only  is  the  educational  system  uon fused  on  how  to  plan  cumputcr 
literacy  ins  tract  ion,  but  tho  publishing  industry  is  also  at  u  loss  to 
predict  profitable  directions  for  publishing  books,  materials,,  and 
software,  The  sudor  of  the  publ Ishing  industry  devoted  to  cducotionul 
computing  is  extremely  small.  Unfor  tuna  te  1  y  mos  t  of  the  research  with 
regard  to  this  industry  and  relevant  markets  Is  generally  proprietary  and 
una va 11  able  for  policy  analysis. 

2.  Unfulfilled  Instructor  Demand  for  Instructional  Materials  and  Training 

The  Instructional  Computing  survey  (1)  of  elementary  and  secondary 
computer-using  schools  found  that  teacher  training  and  instructional 
courseware  were  the  two  needs  mos  t  often  cited  by  mi  c  r  ocompu  tor 
coordinators  nnd  computer  teachers. 

Apparently  a  similar  need  exists  in  higher  education,  A  OONDUIT  survey  of 
college  instructors  (3)  asked  for  reasons  for  lack  of  computer  utilization. 
Lack  of  training  and  lack  of  resources  were  the  first  and  second  most  often 
ei  ted  barr  i  ers  to  inst  ruct  ional  comput  ing, 

3.  Minimal  Utilization  of  Facilities 


A  very  recent  national  survey  of  school  computing  by  Dr,  Henry  Jay  Becker 
(•I)  found  that  schools  vary  a  great  deal  in  the  amount  of  computer  use.  The 
average  elementary  school  computer  is  used  slightly  over  2  hours  per  dayj 
and  the  average  mi  crocomputer  in  high  school  is  used  about  2  and  a  hal  f 
hours  per  day,  It  should  be  noted  that  some  schools  use  their  computer 
continuously  while  others  very  minimally.  About  one  fourth  of  the 
elementary  schools  and  one-fifth  of  the  secondary  schools  use  t^eir 
computer (s)  less  than  one  hour  per  duy. 

*  i  . 

Effective  and  extensive  instructional  computer  uti  1  ization  requires  not 

only  skill  but  experience,  This  is  one  conclusion  of  a  Minnesota  study  of 
high  school  tcachcrs(5).  The  number  of  years  of  experience  with  instruc- 
tional computing  was  found  to  significantly  predict  stable  involvement  in 
computerwork.     It  may  be  that  the  many  schools  under-using  their  computer 
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equipment  are  relatively  new  to  educational  computing. 


4.  Minimal  Penetration  o.f  instructional  Computing  into  the  Schools 

.Statistics  showing  rapid  penetration  of  computers  into  the  schools  are 
often  quoted,  c^g,,  8f)%;of  the  school  districts  are  expected  to  have  micro- 
computers by  the  end' of  this  school  year.  However,  relatively  few 
students  get  any  computer  experience  to  say  nothing  of  an  extensive, 
productive  experience.  National  Assessment  results  from  the  1981-82  school 
year  show  that  only  33%  of  all  17-year-olds  and  23%  of  13-year-olds  had 
ever  used'a  eomputer  in  school.  If  we  examine  only  those  schools  which 
have  5  or  more  computers,  then  only  39%  of  the  13-year-old  students  have 
hud  any,  computer  use.  More  significantly,  61%  of  the  age  13  students  in 
schools, with  5  or  more  computers  have  never  used  a  computer  in  school. 
Obviously  computer  instal 1  at  ion  does  not  guarantee  access. 

Hooker's  study  (4)  shows  that  it  is  also  true  that  most  teachers  do  not  qse 
their  school  compu ter(s ).  He  reports  that  "in  about  half,  of  the  schools 
with  micros,  only  1  or  2  teachers,  at  most,  are  regular  users."  And  in 
some  schools  with  microcomputers,  none  of  teachers  are  regular  users,  i.e, 
teachers  using  instructional  software  packages  or  teaching  computer 
classes . 

5. Inequity  in  Socio-economic  Groups 

According  to  a  survey  of  all  schools  in  1983,  Quality  Education  Data,  Inc., 
reports  that  the  12,000  wealthiest  schools  are  four  times  as  likely  to  have 
microcomputers  as  are  the  12,000  poorest  schools.  Recently  reported 
findings  from  the  1982  assessment  ( 7  ,8)  show  that  the  number  of  students 
/enrolling  in  computer  programming  is  much  lower  in  schools  that  qualify  for 
Title  1  assistance  than  those  that  don't.  (Schools  qua I i  f y  for  Title  I 
assistance  by  having  a  large  percent  of  the  parents  with  income  below  the 
poverty  line.)  Age  17  students  were  asked  if  they  had  studied  computer 
prograirrning,  11%  said  they  had  done  so  for  a  semester  or  more,  which  is  up 
slightly  from  197§  when  only  7%  said  they  had.  Figure  1  gives  the 
enrollment  trend  line  from  1978  to  1982  showing  that  while  the  number  of 
students  taking  computer  programming  classes  is  on  the  rise,  in  1982  only 
7%  of  students  in  Title  1  schools  had  taken  programming  while  14%  of 
students  in  other  schools  had  taken  such  classes.  The  graph  depicts  a 
widening  in  the  trend  lines  indicating  a  growing  gap  between  the  schools  in 
wealthier. as  opposed  to  poorer  communities.  This  increased  disparity 
results  from  the  fact  that  during  the  past  four  years  the  poorer  schools 
have  had  only  a  negligible  rise  in  enrollment  in  computer  programming 
classes . 

•As  already  mentioned,  students  were  asked  in  they  had  ever  used  computers 
or  computer  terminals  in  school.'  If  we  look  only  at  rural  and 
d  i  sadvan  taged-urban  communities,  the  number  of  students  getting  to  .use 
computers  is  much  lower  than  those  from  other  types  of  communities.  "Rural" 
is  defined  as  farms  or  towns  with  under  10,000  population.  "Di  sad  van  taged- 
urban"  consists  of  h  i  gr^-runemp  loyinent  areas  within  cities  of  at  least 
200,000  population.  As  shown  in. Figure  2,  among  students  at  age  13  less 
than  17%  of  the  students  from  rural  and  ghetto  areas  report  use  of  school 
computer  equipment.  In  contrast  32%  of  the  13-year-olds  living  in 
,!urban/r  ich"  areas,    those  areas   inf  large  cities  of  at  least  200,000  which 
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have  an  unusually  high  proportion  of  residents  who  are  employed  in  profes 
sional  or  managerial  jobs,  report  use  of  computers  in  schools. 


Figure  1 
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6.  Inequity  by  Size  of  Oamruni ty  "  j 

A  Urge,  statewide  computer  literacy  assessment  in  Minnesota  failed  to  find 
any  large,  substantial  differences  i n  school compu ter  utilization  when 
comparing  students  living  in  different  size  cities  and  towns(9).  Minnesota 
muy  be  unique  however,  since  at  ihat  time  the  State  provided  free  telecom- 
munications for  all  schools  that  wanted  to  use  .the  central,  time-sharing 
computer  system.  Such  support  for  instructional  computing  makes  student 
access  to  computers  for  learning  much  more' feasible.  ? 

The  1981-82  national  science  assessment  data  reveal  that  nationwide  the 
smaller  communities  do  not  provide  as  many  i>ppor  tuni  ties  for  computer 
education  as  the  larger  ones.  For  example,  only  18%  of  junior  high  school 
students  in  small  towns  report  school  computer  use,  but  26%  of  the  junior 
high  students  in  large  cities  have  such  access. 

Inequity  in  rural  areas  in  much  more  noteworthy  in  the  area,  of  programmi ng 
enrollment  and  these  data  are  given  in  Figure  3.  This  graph  shows  that  the 
growing  computer  inequity  in  computer  instruction  affects  mostly  the  big, 
inner  cities  and  the  rural  areas.  The  trend  lines  for  these  two  parts  of 
the  country  are  mostly  flat,  but  the  trends  for  the  suburbs  and  small 
cities  rise  sharply.  As  of  1982  17%  of  th«  suburban. high  school  students 
had  enrolled  in  computer  programming'for  at  leastJone  term,  but  only  6% 
(less  than  . 1/2)  of  the  rural  students  had  done  so.  The  gap  between  the 
city  and  the  rural  areas  appears"  to  be  widening,  although  the  evidence  for 
this  is  not  very  large.  1 


Figure  3 
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7.  Inequity  by  Geographic  Region 

Student  computer  experiences  were  examined  separately  for  each  of  four 
major  regional  divisions  of  the  United  States.  These  regions  were  defined 
as  follows:  the  West  included  all  states  west  of  Montana,  Colorado, 
Oklahoma  and  Texas;  the  Central  region  included  those  states  bounded  by 
North  Dakota,  Kanasas,  and  Ohio;  TTie  South  contained  all  states  southeast 
of  Arkansas,  Kentucky,  and  West  Virginia;  the  North  included  all  states 
northeast  of  Pennsylvania. 

TTie  students  living  in  the  South  are  much  less  likely  to  have  used  compu- 
ters in  school  than  the  students  living  in  other  parts  of  the  country. 
This  is  especially  true  for  junior  high  school  students  but  also  true  for 
age  17  high  school  students.  The  magnitude  of  the  regional  differences  is 
shown  in  Figure  4.  Age  13  students  in  the  South  had  only  12%  with  school 
computer  experience,  however  twice  that  number  (24%)  of  the  students  in  the 
West  had  received  such  experience.  For  13-year-olds  the  Central  and  North 
are  roughly  comparable  to  the  Central  region  with  respect  to  opportunities 
to  use  computers  in  the  schools. 


Figure  4 
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8.  Inequity  and  Gender 

Gender  differences  in  computer  education  have  received  considerable  atten- 
tion but  little  systematic  research.  Two  exceptions  to  this  are  an 
experiment  by  Lockheed,  Nielsen,  and  Stone  (10)  and  a  statewide  assessment 
O),  t-nd  these  studies  report  that  young  women  in  secondary  schools  are 
iess  1  ikely  than  young  men  to  spend  time  wi  th  computers  and  to  enroll  in 
computer  classes. 

The  1981-82  national  assessment  in  science  provides  additional  data  on 
gender  differences.  While  no  significant  differences  are  found  in  the 
number  of  males  and  females  reporting  any  use  of  computers  in  school,  a 
substantial  gap  remains  in  signing  up  for  computer  programming  classes.  As 
shown  in  Figure  5  females  are  less  1  ikely  to  take  these  courses  than  are 
males;  8%  of  the  females  and  14%  of  the  males  have  enrolled  in  a  program- 
ming course  for  at  least  one  semester.  This  difference  has  remained 
constant  since  1978  as  depicited  in  the  trend  lines  (Figure  5). 

Undoubtedly  some  portion  of  this  difference  between  the  two  genders  results 
from  cultural  socialization,  however  there  may  be  structural  factors  in  the 
schools  that  inhibit  females  from  taking  advantage  from  computer 
opportunities.  For  example,  counselors  may  not  recommend  computer  courses 
for  the  girls,  and  very  often  the  computer  programming  course  is  an 
advanced  math  elective  that  requires  prior  mathematics  courses. 


Figure  5 
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9.  Sunrary 

While  it  is  true  thttt  the  issues  raised  by  Uiis  summary  list  of  research 
findings  do  not  constitute  a  very  large  portion  of  the  Hit  of  actual 
probi  ems  i  n  edueu  t  i  onal  cornput  i  ng ,  tney  po  i  nt  very  cone  re  te  1  y  to  a 
substantial  set  of  issues  that  can  not  be  ignored.  If  nothing  else,  they 
identify  an  agenda  for  ongoing  assessments  of  what  is  taking  place  in  the 
educational  system.  These  results  also  reveal  many  unanswered  questions 
concerning  the  direction  and  impact  of  existing  educational  computing 
po 1 i  c  i  es , 


RIECMMENCATICNS  FOR  OCMIWni  USES  IN  EDUCATION 

I  would-,  point  ou$  that  in  stating  priorities  and  reonmendat  ions  1  speak  for 
myself*: and  not  the  Association  of  Computing  Machinery  nor  the  Uni versi  ty  of 
Minnesota. 

The  Association  of  Computing  Machinery  with  over  60,000  members  is 
dedicated  to  three  basic  purposes:  1)  to  advance  the  sciences  and  arts  of 
information  processing,  2)  to  promote  the  free  interchange  of  relevant 
information,  and  3)  to  develop  and  maintain  the  integrity  and  competence  of 
individuals  engaged  in  the  practice  of  information  processing. 

The  Special  Interest  Group  on  Computer  Uses  in  Education,  of  which.  I  am 
Chairman,  has  a  membership  of  over  1,700  and  is  organized  to  facilitate  the 
goals  and  needs  of  those  specializing  in  computers  and  education.  One 
of  our  activities  during  this  past  year  has  been  to  encourage  discussion  of 
policy  issues  and  identification  of  the  problem  areas  of  instructional 
computing.  On  June  7,  1983  we  held  an  informal  working  group  meeting  at 
the  National  Educational  Computer  Conference  in  Baltimore.  Fran  this  we 
established  a  small  network  of  concerned  persons*  wi  1 1  ing  to  work  on 
clarifying  the  issues.  On  September  7  and  8  we  held  a  Task  Group  meeting 
in  Washington  DC  to  explore  ideas  and  consensus  on  speci  fying  the  issues 
and  priorities  of  computers  in  education.  At  this  meeting  were 
representatives  not  only  from  but  from  most  of  the  large  organizations 
deal ing  wi th  educational  computing.  Representation  i  nc luded  the  AF1  PS 
(American  Federation  of  Information  Processing  Societies),  the  \QCE  (Inter- 
national Council  on  Computers  in  Education,  and  the  NC1M  (National  Council 
on  Teachers  of  Mathematics)  as  well  as  a  variety  of  institutions  at  all 
levels  of  the  educational  system. 

The  conclusions  and  recommendations  which  follow  are  my  own  personal 
beliefs  and  claims,  however  they  are  primarily  a  summary  of  the  collective 
judgments  and  opinions  stated  at  the  September  7-8,  1983  task  group  meet- 
ing on  educational  computing  policy  alternatives. 

Before  stating  policy  recommendat ions  ^the  underlying  values  or  goals  have 
been  specified.  The  value  premises  for  education  generally,  and  for  the 
role  of  computers  in  particular,  are  listed  below  and  provide  the  rationale 
for  the  action  items  which  follow* 
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VAUUE  PWMISKS:  EDUCATION 


1.  Education*  training,  and  retraining  will  continue  to  be  more  and  more 
necessary  for  individuals  as  well  as  the  society  as  a  whole. 

2.  The  product  i  vi  ty  of  our  future  society  is  critical  and  students  must 
be  taught  creative  skills  to  insure  adequate  productivity. 

3.  Access  to  i  nformat  i  on  resources  and  skill  in  retrieval  from  large 
databases  are  increasingly  a  major  requirement  for  individuals  as  well 
as  organizations.  Education  must  shift  priorities  to  insure  that 
students  are  taught  the  necessary  information-related  skills. 

4.  Toddy's  educational  curricula  must  be  reassessed  and  restructured  to 
take  into  acocunt  the  ski  1  Is  and  knowledge  needed  in  an  information- 
based  society.  These  skills  include  formulating  problems  and  problem- 
solving  algorithms,  using  data  and  analytic  tools  to  solve  problems, 
and  conmuni eating  and  collaborating  with  others  in  solving  problems. 

5.  Educational  systems  and  programs  must  become  more  respons  i ve  to 
change.  Uut  more  attention  must  be  given  to  defining  the  new  goals  oT 
education,  so  that  change  is  not  without  direction. 

Af  f  ect  i  ve  as  well  as  cognitive  learning  goals  must  be  pursued. 
Learning  environments  should  be  created  which  have  autotelic 
(intrinsically  motivating)  properties. 

7.     Mechanisms  must  be  established  to  insure  equi  ty  in  educational  oppor-  , 
tunities  for  all  social  groups  as  well  as  special  populations  such  as 
the  handicapped. 

VALUE  PRHVUSES:    OCMFUIHl  USES  IN  EDUCATION 

1.  While  all  the  major  modes  of  educat  i  onal  ^compu  t  i  ng  have  value  in 
certain  situations,    research  is  needed  to  determine  the  relative  and 
conditional  effectiveness  of  each  mode. 

2.  The  "computer  as  tool"  for  word  processing,  data  analysis,  planning, 
modeling,  etc.,  is  an  educational  approach  that  should  be  infused 
throughout  the  entire  educational  system  including  every  discipline. 

3.  The  computer,  should  be  used  for  indj_vj_dua  l_i£ed  instruction, 
particularly  for  special  populations. 

4.  Much  more  attention  should  be  given  to  techniques  for  using  computers 
to  teach  high-order  _t  lij^nk  j_n^  s  k  i  1  Is  and  to  extend  cognitive 
functioning*!"  *~ 

5.  The  role  of  computer  science  and  information  science  should  be  given 
more  attention  in  t lie  curriculum. 

6.  More  emphasi  s  should  be  given  to  the  potent  ial  role  of  comput  ing  to 
motivate  and  hold  learner  attention. 
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7.  The  computer  can  be  an  agent  of  progress  i n^ the  cduca t iona  1  system. 
It  can  also  be  an  agent  of  control  and  represssion.  Decisions  must  be 
made  to  insure  that  computers  only  become  agents  of  progress. 


Actions  arc  recommended  is  five  areas  with  the  following  order  of  priority: 
1)  research,  2)  po 1  icy  analys  i  s,  3)  publ ic  educat  ion,  4)  educator 
education,  and  5)  curriculum  analysis  and  development. 

1 .  Research 

By  far  the  highest  priority  for  action  is  to  initiate  and  continue  several 
different  kinds  of  research.  Current  difficulties  in  planning  and 
decision-making  result  from  a  void  of  knowledge  which  could  be  supplied  by 
research.  All  of  the  following  types  of  research  have  high  priority: 

a.  tracking  (monitoring)  the  impact  of  computers  on  schools,  society,  and 
progress  i  n  learni  ng; 

b.  needs  and  changes  in  the  labor  force; 

c.  new  matches  between  new  technology  and  learning  activities  (symbiosis 
between  computer  and  learner); 

d.  del ivery  systems,  markets,  publisher-consumer  interaction; 

e.  curriculum  reorganization  and  redesign; 

f.  high-risk,  long-term  basic  research  on  possible  uses  of  computers  and 
related  technology  in  education; 

g.  Artificial  intelligence  (knowledge-based  systems  and  coaching)  applied 
to  learning  and  education; 

h.  different  modes  (e.g.  LOGO)  of  computer  access/ work/use  and  their 
impact  on  different  types  of  learning; 


i.      how  to  effectively  teach  computer  literacy  and  programming; 

j.      research  on  how  to  use  existing  tools  to  improve  inquiry,   IQ,  and 
logical  reasoning  process; 

k.  demonstration  projects  which  experiment  with  procedures  for  providing 
low  income  students  (and  parents)  with  access  to  computers,  software, 
and  training. 

This  research  agenda  can  not  be  treated  as  a  luxury,  and  the  cost  to 
initiate  it  will  be  substantial.  Projects  in  all  of  the  areas  identified 
should  be  initiated  immediately.     Some  can  be  completed  in  the  short  run, 
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while  other  typos  of  projects  require  both  a  short  run  commi  tmcnt. 
as  long- term  support. 


2.  Policy  Analysis  and  Leadership 

Many  education  computer  policies  have  been  written  (and  implemented) 
without  systematic  analysis  and  careful  evaluation  of  the  possible 
eonsequenccs.  What  we  need  instead  is  a  new  commitment  to  policy  analysis 
such  as  the  work  of  Pogrow  (12)  and  Tucker(U).  "Think  tanks"  and  study 
groups  should  be  funded  to  continuously  assess  goals,  needs,  effects,  as 
welt  as  alternative  policies  and  possible  scenarios  of  impact.  Research 
findings  are  a  critical  source  of  guidance  to  this  process  and  essential  to 
i  ts  success. 

Policy  analysis  should  address  many  different  levels  from  individual  class- 
rooms up  through  national  levels  of  activity.  Broad  goals  should  be 
addressed  as  well  as  very  specific  problems  such  as  how  to  support  "thin 
educational  markets.  Investigation  should  be  made  into  such  problems  as 
existing  federal  and  state  regulations  which  inhibit  computer  purchase  and 
use. 

The  results  of  concerted  attention  to  these  issues  could  lead  to  a  new 
consensus  among  the  specialists  in  educational  computing.  Such  a  consensus 
would  provide  the  leadership  which  this  field  needs  so  badly.  This  type  of 
effort  is  needed  right  now,  but  must  be  implemented  on  an  ongoing  basis  as 
wel  1 . 


3.      Public  Education 

A  major  need  exists  to  improve  the  dissemination  of  information  in  several 
areas.    These  areas  include 

a.  resources  (e.g.  software,  materials,  etc.) 

b.  advances  in  technology 

c.  results  of  research. 

Projects  which  centralize,  condense,  and  organize  such  information  into 
databases  are  needed.  Less  expensive,  easier  telecontnuni  cat  ions  accesses 
through  a  system  of  interstate  "data  highways"  are  needed  also. 

Public  information  programs  are  needed  to  dispel  myths  about  computer  uses 
in  education.    Such  mytns  include  beliefs  that 

a.  Computers  are  a  panacea  for  om-  — ial.  economic,  and  educa- 
tional problems. 

b.  Everyone  should  be  a  progfft 

c.  Ail  computing  costs  ar«  dropping. 

d       Teachers  are  the  best  courseware  developers, 
c!      Leave  any  child  alone  with  a  computer  and  s/he  will  become 
computer  1  i  tcrate. 

Other  misconceptions  should  be  identified  and  the  clarifications  channeled 
into  media  and  developer  information  networks. 
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4.      Educator  Education 

New  opportunities  for  the  training  of  teachers  (kindergarten  up  through  the 
university)  should  be  provided.    A  most  critical  need  is  for  instructors  to 
learn  how  to  use  computers  us  tools  in  their  respective  disciplines.  Such 
training  and  retraining  is  urgently  needed  now  nnd  will  be  required  on  an 
ongoi  ng  busi  s. 

Speciul  attention  should  be  given  to  educating  computer  teachers  in  current 
developments  in  computer  science  and  information  science. 

Such  computer  education  requires  that  schools  and  colleges  have  computers 
for  teucher  educa  t  i  on,  but  computers  should  r^ot  be  purchased  without 
software  and  training  programs.  Special  consideration  should  be  given  to 
producing  and  providing  courseware  packuges  for  teacher  training  with  the 
purchase  of  any  new  computer. 

Training  programs  for  teachers  should  be  designed  to  address  inequity 
problems.    Special  support  should  be  given  for  training  und  associated 
equi fluent  for  schools  and  colleges  in  low  income  and  remote  locations. 


5.     Curriculum  Analysis  and  Development 

Curr i culuin  projects  are  proposed  in  two  arenas:  the  general  curriculum  and 
the  computer  curriculum.  Because  new  thinking  and  information  tasks  will 
become  necessary  in  the  information-based  society,  content  should  be  re- 
examined in  all  subjects,  A  wide  selection  of  specialists  in  various 
disciplines  must  be  involved  in  assessing  where  shifts  may  be  useful  and 
where  computer-assisted  activity  may  enhance  the  learning  process, 

(? 

In  addition  to  initiating  this  implicit  revolution,  the  curr i cul urn  in 
computer  literacy  and  computer  science  should  be  re-examined.  Curriculum 
deve  lopment  projects  are  needed  to  iden  t  i  f  y  and  implemen  t  the  best 
approaches  to  teaching  in  these  areas  at  all  grade  levels.  One  sign  of 
the  need  for  activity  is  the  frenzied  growth  of  short  Bf\SIC  courses  under 
the  banner  of  "computer  literacy."  Such  courses  address  only  a  small 
portion  of  the  knowledge  and  skills  that  students  need  to  function 
effectively  as  computer  literate  citizens* 


O0NCLUS1CN 

liy  now  you  may  have  noticed  that  no  recommendations  have  been  offered  to 
install  large  numbers  of  computers  in  the  educational  system.  It  is  true 
that  research  and  demonstration  projects  require  hardware  and  teacher 
education  requires  computer  access,  but  it  is  too  early  to  create  a  wired 
educational  system  with  computer  stations  at  every  desk.  First  we  must 
conduct  the  research,  the  policy  analysis,  the  planning,  and,  in  other 
ways,  prepare  the  educational  system  for  the  transition.  We  should  ser- 
iously consider  proposals  such  as  Tucker's  (13)  to  spend  $13  billion  to 
give  every  four  students  an  intelligent  workstation  linked  into  an  inter- 
state data  system.  But  first  we  should  conduct  the  research  and  planning 
that  would  enable  us  to  use  such    systems  wisely.    We  have  serious  problems 
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of  inequity,  computer  misuse,  und  mislearning,  but  these  can  not  be  solved 
by  unrest r icted  donations  of  computer  equipment.  Unless  the  infusion  of 
computers  is  uccompanied  or  preceded  by  software  tools  and  the  training  of 
teachers  in  these  tools,  we  will  find  it  difficult  to  achieve  a  symbiosis 
between  computer  technology  and  our  educational  system. 
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Mr.  Gore.  Thank  you  very  much,  Dr.  Anderson. 
Congressman  Volkmer./ 

Mr.  Volkmer.  Yes.  Thank  you,  Mr.  Chairman. 

I  appreciate  all  the  testimony  we  received.  ' 

It  appears  we  possibly  will  have  a  question  of  equity  in  the  distri- 
bution of  not  only  computers,  but  information  systems,  the  soft- 
ware, and  teachers'  training,  unless  something  is  done.  Do  you 
agree  with  that? 

Dr.  Anderson.  Yes. 

Mr.  Volkmek.  Everybody  agree  with  that?  If  there's  no  unified 
effort  on  anybody's  part  and  we, Just  let  things  develop  as  it  has 
been  developing,  then  there  will  end  up  5  or  10  years  down  the  line 
a  gross  inequity — poor  districts,  rich  .districts,  et  cetera.  Agree  with 
that? 

Dr.  Parent.  Yes,  very  much. 

Dr.  Robinson.  And,  in  fact,  that's  the  very  prospect  that  suggests 
some  appropriate  governmental  involvement  at  both  the  Federal 
and  the  State  level.  It  is,  indeed,  in  all  our  interests  to  see  that  we 
have  a  uniformly  educated  populace,  at  least  to  a  certain  level. 

Mr.  Volkmer.  At  least  the  opportunities  for  that  education. 

Dr.  Robinson.  At  least  the  opportunity  for  that  education,  yes. 

Mr.  Volkmer.  All  right.  Then  the  next  thing,  do  we  have  any 
agreement  among  the  panel  that  the  Federal  Government  should 
be  involved  at  least  into  this  effort  to  make  sure  there's  some 
equity? 

Dr.  Parent.  Yes,  we  believe  there  is  a  Federal  role. 
Mr.  Volkmer.  Dr.  Anderson. 

Dr.  Anderson.  Very  definitely,  especially  in  the  research  and  , 
planning  area. 

Dr.  Robinson.  In  the  testimony  we  did  comment  on  a  number  of 
specific  bills  being  considered  at  various  stages  now  in  the  Con- 
gr?ss,  but  there  is  definitely  a  Federal  role,  and  we  urge  you  to 
consider  several  possibilities  for  that  role. 

Mr.  Volkmer.  Some  of  that  legislation  leads  me  to  ask  the  next 
question.  One  computer  in  a  school  district  or  in  a  high  school, 
maybe  one  in  a  junior  high  and  one  in  the  elementary  schools,  does 
that  satisfy  a  requirement? 

Dr.  Parent.  That's  not  very  useful,  not  very  useful. 

Mr.  Volkmer.  That,  in  itself,  is  not  a  way  to  achieve  equity,  is  it? 

Dr.  Parent.  No.  One  of  the  reasons  that  the  National  School 
Boards  Association  is  supporting  the  bill  that  we  call  the  NEED 
bill  is  the  fact  that  this  would  put  approximately — the  cost  of  the 
bill  is  $1  billion,  and  that  is  approximately  $25  for  every  student  in 
the  whole  United  States  between  the  ages  of  4  and  17.  This  money 
largely  would  go  to  the  local  school  district 

Now  some  school  districts  are  already  somewhat  geared  up  in 
hardware.  They  may  need  it  for  some  other  facet  of  improvement 
of  math,  science,  or  technology  or  foreign  languages  in  their  dis- 
trict, but  we  feel  that  the  local  district,  indeed,  knows  best  what  its 
unique  needs  are  and  that  our  NEED  bill  addresses  that.  It's  not 
just  a  computer  per  school  or  per  so  many  children,  but,  as  we 
pointed  out  earlier,  that  if  we  are  to  have  sufficient  computers  in 
the  school  for  each  child  to  have  30  minutes  a  day  on  a  computer, 
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it  would  cost  in  the  nature  of  $1.8  billion  to  gear  up  to  that  possi- 
bility. 

Mr.  Volkmer.  That  would  be  over  a  period  of  time,  of  course? 

Dr.  Parent.  No.  That  is  the  cost  of  putting  the  hardware  and 
gearing  up  to  that.  Now  to  continue  and  keep  the  equipment  up  to 
date,  and  to  keep  current  with  software,  would  cost  far  more  than 
that. 

Mr.  Volkmer.  On  teacher  education  in  the  use  of  computers,  do 
you  all  have  an  opinion  as  to  whether  or  not  that  should  go  into 
just  how  to  use  the  computer,  but  also  into  how  that  computer,  in 
other  words,  works,  so  that  a  teacher  knows  more  than  just  how  to 
use  it? 

In  other  words,  the  same  thing— in  an  automobile,  you  know 
people  know  that  you  put  gasoline  in  it  and  you  change  the  oil  and 
you  turn  the  key,  but  many  people  don't  know  the  intricacies  of  it. 
Any  little  thing  goes  wrong,  they  have  to  have  somebody,  you 
know,  fix  it.  t 

But  I'm  talking  about  actually  how  to  program  it  and  develop 
their  own  material  for  it.  Do  you  think  they  should  be  taught  that, 
too? 

Dr:EARF,N3L  I  would  think  not  all  teachers  necessarily  would 
le^rtTthat.  I  think  those  that  were  specifically  interested  in  that 
aspect  of  use  of  the  computer.  However,  it's  very  definitely  neces- 
sary that  every  school  district  and  every  teacher  have  inservice 
training  in  the  use  of  a  computer,  because  obviously  if  it  comes  into 
the  classroom,  if  the  teacher  is  not— has  not.had  inservice  learning 
to  use  it  and  working  with  it,  it  will,  in  fact,  become  a  dustcollector 
in  the  corner  of  the  classroom,  because  if  you  give  anyone  a  kind  of 
a  tool  and  do  not  teach  them  how  to  use  it,  then  that — they're 
going  to  put  that  tool  aside.  They're  not  going  to  use  it.  They're 
going  to  go  back  to  their  familiar  hammer  and  nails  and  screw- 
driver that  they've  always  used,  and  it  will  be  money  not  well 
spent. 

Mr.  Volkmer..  Dr.  Robinson. 

Dr.  Robinson.  We  have  a  concern,  also,  for  those  entering  the 
profession,  that  the  teacher  preparation  programs  at  the  university 
level  become  sensitive  to  the  needs  for  teachers  to  be  skilled  con- 
sumers and  users  of  various  types  of  technology,  computers  certain- 
ly being  one  of  them.  0 

Those  programs  are  very  slow  to  change,  unfortunately,  and  they 
will  encounter  the  same  kind  of  financial  constraints  in  bringing 
the  computer  and  that  kind  of  knowledge  into  their  programs  as 
the  elementary  and  secondary  schools  will  experience  in  utilizing 
the  computer  in  the  instructional  environment  that  they  control. 

We  are  concerned  that  we  do  not  place  an  unrealistic  require- 
ment or  expectation  on  everybody,  that  everybody  will  be  required 
to  do  exactly  the  same  thing.  We  feel  that  experience  to  date  sug- 
gests that  there  are  a  number  of  teachers  who  are,  indeed,  interest- 
ed becoming  programmers  and  producers  of  courseware.  It  presents 
a  number  of  very  interesting  and  challenging  copyright  and  owner- 
ship issues.  These  issues  are  beginning  to  emerge. 

And  we  know  there's  a  lot  of  activity  in  the  area  of  teacher-de- 
veloped courseware. 
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The  project  that  I  mentioned  is  one  which  now  requires  that  we 
identify  a  network  of  those  teachers  throughout  the  country,  so 
that  we  can  help  inform  the -courseware  development  industry  in  a 
more  influential  and  significant  way,  so  that  they  can  understand 
that  we're  going  to  be  very  well  educated  and  sensitive  consumers 
of  the  product,  whether  its  teacher  developed  or  commercially  de- 
veloped. 

As  to  whether  we  need  to  "all  know  how  to  operate  or  fix  our 
cars,  I  suspect  that  a  number  of  automobile  mechanics  would  get 
real  nervous  if  we  said  we  were  all  going  to  learn  how  to  do  that.  I 
know  that  the  corps  of  repairmen  who  work  for  IBM  and  Xerox 
take  great  pains  to  cloak  all  of  that  in  some  mystique,  so  that  we 
don't  bother  to  open  up  their  machines  and  tamper  with  them. 

I  don't  know  that  we  need  to  go  quite  that  far.  But  certainly,  as 
we  learn  to  operate  xhn  film  projector,  we  had  to  know  how  to 
change  the  bulb.  Sometimes  that  wasn't  real  easy  to  do  and  some- 
times you  had  to  do  it  very  often,  but  to  avoid  the  frustration  of 
having  the  equipment  sitting  there  useless,  you  did  take  the  pains 
to  know  how  to  at  least  maintain  the  equipment  in  a  responsible 
way  and  to  effect  minimal  repairs,  superficial  repairs. 

Mr.  Volkmer.  Then  one  last  question,  Mr.  Chairman,  with  your 
indulgence.  * 

Talking  again  about— and,  Dr.  Robinson,  you  talked  about  it  very 
briefly.  I'd  like  to  get  more  in  detail.  On — eventually  should  we 
have  a  requirement  for  teacher  certification,  that  they  be  familiar 
\  with  the  computer?  * 
V^Dr.  Robinson.  We  have  developed  some  specifications  for  teacher 
education.  ItV-  in '  a  document  we  call  "Profiles  of  Excellence: 
Teacher  Education." 

Being  very  competent  users  of  all  the  technology  of  instruction  is 
cited  in  that  document,  and  computer — working  with  the  computer 
is  specifically  mentioned.  > 

We  don't  want  the  document  to  be- doomed — to  be  archaic  before 
it's  even  out  and  within  the  realm  of  discussion,  so  we  haven't  said 
just  what  all  that  means,  because  the  technology  is  in  the  process 
of  being  developed  ah  the  time.^ 

But  the  teacher  certainly  should  be  a  competent  lifelong  learner, 
and  that  means  the  teacher  should  have  the  capacity  to  learn  how 
to  use  emerging  technologies  as  they  become  available. 

Mr.  Volkmer.  Dr.  Parent,  do  you  have  any  comment  to  make  on 
-  the.  question  of  certification  for  teachers,  familiarization  -at  least* 
with  computers?  ^  < 

Dr.4  Parentv  I  would  hope  that  it  would  become  part  of  teacher 
certification  in  the  future.  However,  because  of  declining  enroll- 
ment in  mariy  of  our  school  districts,  that  is  not  a  primary  issue  at 
this  time.  What  is  of  pore  concern  to  us  in  school  boards  is  having0 
training  for  the  teachers  that  we  now  have  in  our  school  districts, 
so  that  they  will  be  very  comfortable  in  using  what  has  become  a 
marvelous  tool  for  teaching,  we  believe,  in  the  past  few  years.  And 
many  01  our  teachers  have  not  had  that  kind  of  training  or  have  no 
opportunity  to  get  it,  unless  we  do  it  jnservice  in  our  districts. 

Mr.  Volkmer.  Dr.  Parent,  have  you  run  your  all's  proposal,  the 
School  Boards'  proposal,  by  Dr.  Bell;  the  Department  of  Education? 

Dr. (Paiiknt.  1  believe  that  Mr.  Bell  is  very  aware  of  our  bill. 
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Mr.  Volkmer.  1  las  he  made  a  comment  on  it,  to  your  knowledge? 

Dr,  Pmxent.  Oh,  I'm  sure  that  he  has.  [Laughter.] 

Mr  Volkmek.  Has  it  been  favorable  or  unfavorable? 

Dr.  Parent.  Well,  I  believe  that  he  is  in  favor  of  anything  that 
would  be  good  for  education  in  the  Nation.  However,  he  does  have 
a  distinct  preference  for  everything  being  done  by  the  State  and 
the  local  districts. 

Mr.  Volkmer.  That  

Dr.  Parent.  When  it  comes  to  money-  ^  s  in  favor  o'.  education, 
but  when  it  comes  to  money   . 

Mr.  Volkmer.  This  goes  back  to  tT  my  yesterday-  

Dr.  Parent  [continuing].  He  want;  ii  ourselves. 

Mr.  Volkmer.  Right,  and  I  didn't  .  t  your  proposal  yester- 

dav.  Maybe  I'd  had  a  better  shot  at  him  yesterday  on  it. 

But  I'm  one  of  those  who  I  think  realizes,  as  one  who  comes  from 
a  State  legislature,  and  one  time  I  believed  firmly,  as  he  did,  that  it 
would  be  better  if  we'd  do  everything  on  a  local  level  and  on  a 
State  level  for  education,  and  keep  the  Federal  Government  out  of 
it.  For  a  while,  on  the  State  level,  in  the  State  legislature,  that  you 
do  it  on  the  local  level  and  not  even  on  the  State  level,  until  you 
start  to  find  out  that  there  are  school  districts  that  just  do  not  have 
any  economic  base  at  all.  And  if  you  relegate  them  totally  to  that 
local  level,'  you're  going  to  have  a  group  of  children  brought  up  in 
this  society  without  a*  qualified  education,  unless  we  do—well,  if 
you  want  to  say  it— redistribute  the  wealth  so  that  they  can  par- 
ticipate. \m  .  , 

Dr.  Parent.  Perhaps  if  we  lived  in  a  climate  or  a  world  m  which 
were  fences  around  every  community  and  you  didn't  ever  go 
from  that  community  into  the  worlu  at  large,  this  would  be  a  more 
significant  argument.  But,  however,  if  we  fail  to  educate  children 
in  Foley,  Minn.,  they  will  not  stay  there.  They  may  become  a 
charge  on  the  State  of  New  Mexico,  or  California,  or  anywhere  else 
they  may  happen  to  migrate  to  in  the  future. 

Mr.  Volkmer.  Thapk  you  very  much. 

Thank  you,  Mr.  Chairman. 

Mr.  Gore.  Thank  you. 

Congressman  Skeen. 

Mr.  Skeen.  We  thank  you,  Dr.  Parent,  for  sending  us  any  help 
that  we  might  need  in  New  Mexico.  ^ 
Dr.  Parent.  Snow  refugees,  you  know. 

Mr.  Skeen.  Snow  refugees.  We  get  a  lot  of  you  folks  down  there. 
We're  also  exporting  a  lot  x>f  our  youngsters  out  of  our  State  be- 
cause we  don't  have  an  employment  base,  and  I  think  its  a  very 
cogent  comment  that  you  make.  You  don't  educate  children  for  just 
a  local  situation.  •  tl    ,  - 

And  I'm  not  trying  to  get  in  an  argument  with  Dr.  Bell  about 
financing.  Our  State  commits  over  75  percent  of  its  total  resource 
to  one  area,  education,  because  we've  got  no  local  base  from  which 
to  raise  the  necessary  funds  to  support  a  statewide  educational 
system  so  we  do 'it  from  State  funds;  75  percent  are  committed  to 
*  education.  I  think  it's  one  of  the  highest  in  the  United  States,  but 
it  takes  a  mix  of  Federal  commitment,  and  we  recognize  that. 

I  wanted  to  talk  to  you  about  equity.  It's  been  the  thread  tnat  s 
gone  through  this  whole  conversation  from  this  panel.  And  I  notice 
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that  oven  amongst  the  three  of  you  there's  a  slight  bias  in  deter- 
mining what  we're  talking  about  in  equity  toward  each  one  of 
your  particular  interest,  and  I  think  that's  what  happens  when 
we  talk  about  education  in  general. 

1  see  that  the  researcher  over  there,  he  was  very  much  interested 
in.  if  we're  going  to  have  equity,  let's  be  sure  that  we  take  care  of 
the  equity  first  in  the  research  area,  and  then  the  school  boards, 
and  the  administration,  and  the  teaching  profession.  And  that's 
just  natural,  but  it  is  puzzling  for  us. 

If  we're  going  to  talk  about  a  new  technology  in  education  today, 
and  one  that's  going  to  have  such  a  profound  impact  on  education 
as  the  computer  sciences  and  so  forth,  it's  how  do  we  really  define 
when  we're  going  to  reach  an  optimum  equity,  who  is  going  to 
define  it,  who  is  going  to  assure  that  we  have  it,  who  is  going  to 
enforce  this  so-called  idealistic  goal  of  reaching  some  kind  of 
equity? 

And  I'd  like  to  start  with — I  was  amazed,  Dr.  Anderson,  from 
your  reports,  the  citations  that  you  made  from  studies,  of  the  low 
usage  that  we  have  today,  when  we're  considering  the  equipment 
that  we  have  available  throughout  the  school  systems  in  the 
United  States,  it's  that  low.  That  was  somewhat  startling  to  me,  be- 
cause even  at  this  point,  you  think  we're  trying  to  reach  some  kind 
of  equity. 

For  instance,  (il  percent,  I  think  you  said,  nationwide — of  the 
students  that  have  computers  available  to  them,  only  61  percent  of 
the  students  us«:  them.  And  I  would  have  thought  it  would  have 
been  sonr  what  higher  than  chat. 

What  would  you  consider  an  optimum  computer-student  ratio  for 
a  school,  if  you  were  just  setting  out  parameters  of  what  we're 
going  to  do  when  we  reach  this  equity? 

Dr.  Anderson.  Well,  an  optimum  student-computer  ratio  would 
be  one  computer  per  desk,  and  I  think  probably  25  years  from  now 
that  will  be  a  given.  But,  in  the  meantime,  you  need  at  least  a  com- 
puter lab  in  a  school.  In  an  elementary  school  you  need  at  least  a 
computer  in  a  classroom. 

Mr.  Skken.  Per  class? 

Dr,  Andkrson.  Per  class.  And  I  guess  a  good  optimum  or  interim 
structure  would  be  to  have  one  computer  for  every  three  or  four 
students. 

Mr.  Skken,  What  about  you,  Dr.  Parent? 

Dr.  Parent.  Well,  we  are  attempting  to  gear  up  in  my  local 
school  district.  It's  not  easy  They  are  expensive. 

We  spent — before  we  did — put  in  our  computer  room,  we  had  in- 
service  training  for  our  teachers  in  the  use  of  the  computer,  any 
who  wished  to  take  it.  Right  now  we  have  a  ratio  of  35  students  per 
computer,  but  we  are  hoping  to  have  that  within  the  next  year 
or  

Mr.  Skken.  You  wouldn't  consider  that  an  optimum  level,  would 
you? 

Dr.  Parent.  No.  That's  very — it's  sparse.  We  have  35  students 
per  computer,  and  we  just  do  not  have  a  good  ratio.  But  my  State 
is — and  1  believe  Rhode  Island,  Minnesota,  and  Rhode  Island  are 
the  two  States  that  have  a  greater  ratio — but  the  ratio  is  smaller  of 
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computers.  We  have  fewer  students  per  computer  tfian  any  other— 
I'm  not  saying  this  right. 

Mr.  Skeen.  I  know  where  you're  going. 

Dr.  Parent.  Yes.  I'm  just  not  getting  there  very  easily. 

Mr.  Skeen.  We  share  that  kind  of  a  problem  around  here. 

But  that's  interesting.  What  did  you  think  of  the  low  usage  that 
the  studies  indicated,  such  as  in  many  schools,  elementary  schools, 
2  hours  a  day,  2V-j>  hours  for  high  school?  I  thought  it  was  kind  of 
shocking. 

Dr.  Parent.  I  was  not  surprised. 

Mr.  Skeen.  You  were  not  surprised? 

Dr.  Parent.  No,  I  was  not  surprised,  no. 

Mr.  Skeen.  I  was. 

Dr.  Parent.  I've  seen  some  figures  before  in  conjunction  with  the 
National  Science  Foundation  Commission,  and  it  really  is  very  sad. 
A  lot  of  the  computers  that  have  gone  into  schools  are  in  one  area. 
They're  very,  very  necessary  in  the  handicapped  classrooms  be- 
cause it's  the  most  amazing  thing  if  you  see  a  child— the  computer 
does  wonderful  things.  You  see  a  child  that  cannot  use  their  hands 
or  their  legs,  and  only  can  work  with  a  headband,  and  work  with 
that  computer.  And  just  to  see  that  child  sparkle  because  they  re 
learning  

Mr.  Skeen.  It's  an  enlargement  of  their  ability. 

Dr.  Parent.  Pardon? 

Mr.  Skeen.  It's  an  enlargement  of  their  ability. 

Dr.  Parent.  Oh,  yes. 

Mr.  Skeen.  Almost  instantaneous. 

Dr.  Parent.  Yes.  It  gives  them  what  they  couldn  t  do  any  other 
way,  and  1  think  this  is  what's  happened  throughout  the  United 
States.  If  you  have  been  able  to  buy  a  computer  or  so,  it  has  been 
in  your  handicapped  classroom  and  available  only  to  those  people, 
becfause  they  need  it  the  most. 

Mr.  Skeen.  Dr.  Robinson,  could  you  comment? 

Dr.  Robinson.  The  survey  presented  that  same  kind  of  starting 
fiwding,  in  that  there's  enormous  enthusiasm.  There  are  very  few 
computers  in  the  classroom,  and  where  the  computers  are  there, 
they're  available  to  a  very  small  percentage  of  the  student  popula- 
tion. And  it  has  to  do  with  a  number  of  things. 

Some  of  it  is  inadequate  planning  because  there  has  not  been 
time  made  available  or  resources  made  available  for  the  teacher  to 
use  the  technology  in  a  number  of  important  ways.  So  it  becomes  a 
reward  for  the  students  who  finish  their  v/ork  to  get  time  on  the 
computer.  Sometimes  it  is  used  to  perform  certain  classroom  man- 
agement functions,  and  that's  a  great  benefit  to  the  teacher  and  to 
the  student  as  well,  but  it  is  not  direct  instruction  through  the 
computer  and  the  student  interacting.  .  m 

So  I  did  not  find  that  so  startling  this  time.  We  were  surprised 
when  we  saw  it  in  the  survey,  because  there's  a  lot  of— there  s  a  lot 
of  enthusiasm  for  learning  more  about  how  to  use  it,  and  a  great 
deal  of  receptivity  to  have  a  computer  come  into  the  classroom,  but 
not  without  the  attending  support,  so  that  it  can  be  used  properly. 

Mr.  Sk'^n.  That's  what's  both'  ring  me  in  the  equity.  There  are 
so  many  elements  to  consider  ana  so  many  parameters  to  decide  on 
in  approaching  this  question  of  how  do  you  do  an  equitable  job  of 
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most  effective— and  how  do  you  get  the  most  effective  use  from  it? 
It's  certainly  been  helpful  listening  to  you,  the  three  phases  of  this 
problem  aired  today.  You  did  an  exceptionally  good  job,  and  I  ap- 
preciate it  very  much.  And  I  have  learned  a  lot  by  it,  and  I  thank 
you. 

Mr.  Go  HE.  Thank  you  very  much. 

Dr.  Anderson,  how  is  it  that  the  South  has  such  low  figures? 
Your  study  indicated  that  students  living  in  the  Southern  United 
States  are  much  less  likely  to  have  used  computers  in  school  than 
students  living  in  other  parts  of  the  country.  Why  is  that? 

Dr.  Andeuson.  Well,  it's  because  there's  fewer  computers  there, 
which  is  probably  mostly  related  to  the  expenditures  per  student, 
the  lack  of  resources  to  purchase  computers  and  to  pay  for  teacher 
training  programs,  and  so  forth. 

Mr.  Gore.  Yeah,  All  right. 

What  about  the  problem  of  software  compatibility?  Dr.  Robinson, 
do  you  have  any  thoughts  on1  how  we  might  begin  to  solve  that 
problem? 

Dr.  Robinson.  Well,  I  think  that  the  market  is  going  to  help  us 
solve  that  problem,  just  some  of  those  dimensions,  though  I  don't 
like  saying  things  like  that.  I  don't  want  to  be  taken  for  a  rabid 
free  enterpriser. 

But  certainly  if  we  establish  certain  elements,  certain  standards 
of  quality  that  will  drive  the  marketplace,  those  standards  will 
become  more  important  than  compatibility.  And  I  suspect  that 
unless  we  do  something  to  generate  a  more  attractive  market 
within  educational  software,  we're  not  going  to  get  the  attention 
that  we  really  need  from  the  industry,  because  the  t  ducat  ion  soft- 
ware market  is  a  very  small  part  of  the  total  market  that  the  com- 
puter industry  will  have  to  consider. 

I  believe  that  we  have  to  make  it  less  profitable  to  maintain  the 
unique  features  of  program  and  machine  compatibility,  and  we'll 
only  make  t  hat  happen  through  use  of  the  technology  and  estab- 
lishing standards  that  are  really  operative  standards,  that  drive 
the  rn.urkrt place. 

Mr  G-oee,  Do  either  of  the  other  witnesses  have  any  thoughts  on 
iht  i  qvc&tion? " 

'Or.  Fakknt.  I  would  agree  with  Dr.  Robinson  that  eventually  the 
marketplace  will  even  out  by  itself,  so  that  software  will  become 
con:|x;tibiSity,  because  there  wi!'  be  the  hardware  companies  that 
fi  d,  and  then  the  ones  that  are  remaining,  the  software  companies 
will  provide  stuff  that  tits  their  computers,  and  that's  the  way  it 
will  io.  jud  work  in  the  marketplace. 

Mi.  Gore.  Well,  1  \\o\  e  ycu>e  "ight. 

On  he  tax  credit  idea  that  seas  discussed  with  our  first  witness 
today,  help  me  understand  NEA's  position  on  that,  Dr.  Robinson. 
Are  you  for  it  or  against  it? 

Dr.  Robinson.  Well,  we're  for  *'t  with  qualifications. 

Mr.  Goke.  OK. 

Dr.  Rorinson.  We  have  some  standards  that  we  use  as  a  guide 
for  evaluating  proposals  that  relate  to  tax  incentives  or  tax  credits, 
whatever. 
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In  this  instance,  the  first  standard  or  requirement  would  be  thai 
the  utilization  of  the  computer,  or  whatever  is  going  to  be  the  cost 
of  the  equipment  to  be  written  off,  must  be  used  directly  to  instruct 
students.  There  is  a  concern  that  we  not  encourage  or  support  any 
further  iust  the  administrative  functions  with  the  technology.  I 
think  that  the  administrative  budgets  will  take  care  of  that,  but  we 
are  concerned  about   . 

Mr.  (Souk.  So  your  first  point  is  you  want  to  make  sure  that  it 
gets  to  the  students7 

Dr.  Roiunson.  To  the  students,  yes. 

Second,  we  want  there  to  be  some  assurance  that  there  will  be 
proper  geographic  and  economic  diversity  in  distributing  the  equip- 
ment within  the  local  district,  and  that  the  third  element  would  be 
th.it  the  donation  or  the  equipment  would  be  treated  identically  as 
if  it  were  a  direct  purchase.  In  other  words,  you  would  still  get  the 
attendant  maintenance  support  from  the  industry,  as  if  you  were 
purchasing  the  equipment. 

And  the  fourth  element  would  be  a  responsibility  on  the  part  of 
the  donor  to  provide  some  training  support  to  the  new  users  of  the 
equipment,  in  much  the  same  way  that  the  private  sector  provides 
right  now. 

And,  finally,  that  the  program  would  also  provide  a  very— an 
adequate,  sufficient  operational  program.  The  equipment  has  to 
come  equipped  with  or  accompanied  by  adequate  software.  So  we 
don't  want  obsolete  equipment,  and  we  don't  want  inadequate  soft- 
ware accompanying  the  donation. 

Mr.  Gokk.  Well,  those  all  sound  like  very  sensible  points  to  me. 

Dr.  Parent,  has  the  National  School  Boards  Association  taken  a 
position  on  this  legislation? 

Dr.  Pakknt.  Yes.  We  supported  the  legislation,  Congressman 
Gore.  The  only  thing— one  thing  we  wbh  to  make  sure,  however,  is 
that  the  gifts  of  computers  to  the  schools  were  given  through  the 
school  district,  not  just  an  individual  school,  and  that  all  districts 
be  treated  alike,  just  going  by  the  number  of  children,  not  the 
wealthy  districts  would  get  more  because  there  would  be  a  possibil- 
ity of  further  purchase  by  the  wealthy  parents  of  those  children, 
but.  we  would  want  to  mak-  sure  that  it  was  very  equal,  that  the 
poor  districts  and  poor  schools  would  get  as  many. 

Mr.  Gokk.  Very  good. 

In  your  opinion,  should  school  districts  require  that  students  be 
computer  literate  as  a  condition  of  graduation? 

Dr.  Pake  rr.  Well,  I  have  a  problem,  first,  with  computer  literacy 
because  I'm  u<>t  entirely  certain  what  it  means. 

Mr.  Gokk.  Yeah. 

Dr.  Parent.  But  I  would  think  that  every  child  should  know  how 
to  use  a  computer  to  be  able  to  put'  information  in  and  get  it  out, 
use  it  for  his  purposes. 

Mr.  Gore.  Yeah. 

Dr.  Pakknt.  Because  I  believe  that  everyone  will  have  to  deal 
with  them  through  their  lifetime.  And  the  same  as  we  teach  them 
use  of  other  tools  in  our  schools,  I  think  we  eJ:  id  teach  them  com- 
puter technology. 

Mr.  Gokk.  Dr.  Robinson. 
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Houinnon.  1  would  agree.  The  term  "computer  literate"  does 
not  have  precision  in  definition  right  now. 
Mr.  Goiik.  Yeah. 

Dr.  Rohinson.  And  I  fear  that  we'll  use  our  standard  technology, 
and  some  testing  company  will  define  it  for  us.  and  that  definition 
will  he  far  too  narrow  to  be  really  useful. 

Mr.  Goiie,  A  few  years  ago  I  undertook  to  organize  a  computer 
literacy  course  for  Members  of  Congress,  and  we  had  50  Members 
of  the  Mouse  and  Senate  come.  We  installed  20  microcomputers 
under  the  Capitol  dome,  and  a  special  course  was  designed,  about  2 
hours  in  duration.  And  we  called  ourselves  computer  literate  after 
we'd  gone  through  that,  but  2  hours  didn't  give  us  a  lot  of  literacy. 
So  I  can  certainly  identify  with  your  difficulty  in  defining  the  term 
"computer  literate." 

Well — yes,  Dr.  Anderson. 

Dr.  Anderson.  I  would  just  like  to  point  out  that  just  this  week 
is  being  completed  a  study  funded  by  the  National  Institute  of  Edu- 
cation to  define  operationally  computer  literacy  utilizing  a  national 
panel  of  experts,  and  an  amazing  amount  of  consensus  has  been 
reached  on  that  project. 

The  statement 1  or  the  definition  of  computer  literacy  that 
emerges  from  that  is  very  broad  and  comprehensive,  and  I  think 
should  be  taken  very  seriously  by  the  educational  community,  but 
it  if  certainly  not  something  that  you  can  mandate  for  every  ele- 
mentary school,  because  it  involves  a  set  of  knowledge  and  skills 
that  are  ongoing  and  learned  throughout  the  elementary  and  sec- 
ondary school  student  period. 

Mr.  Ookk.  V'  .  ,  thank  you  very  much.  I  appreciate  your  testimo- 
ny to  'ay  and  vi.ur  responses  to  the  questions.  We  really  are  grate- 
ful lor  vriiir  h-'.'p      understanding  this  important  problem. 

Th  < n :  \ /  o  \\  \  c  r y  much. 

1  i<  *  c«*H  ouj  last  panel  to  testify  on  State  and  local  ap- 
prviv'"'  -  t  m  particularly  pleased  to  call,  as  the  first  member  of 
this  pi.nel.  Dr.  David  Moore,  director  of  computer  education  with 
the  Memphis  City  Schools  in  Memphis,  Tenn.;  Ms.  Patricia  Sturdi- 
vant.  associate  superintendent:  for  technology  in  the  Houston  Inde- 
pendent School  District  in  Houston,  Tex.;  Ms.  Floretta  McKenzie — 
well,  hold  on  just  one  second  here.  We  were  informed  yesterday, 
late-  yesterday,  that.  Ms.  McKenzie  is  unable  to  appear,  but  she  has 
sen'  Dr,  Kyo  Jhin.  the  assistant  superintendent  for  educational 
technology  in  her  place.  So,  Dr.  Jhin,  if  you  would  join  us  as  well. 

Mr.  Jack  Gordon,  chairman  of  the  Senate  Education  Committee 
in  the  Florida  General  Assembly;  and  Mr.  Cur  man  Gaines,  Assist- 
ant Commissioner  of  Education  \vith  the  State  of  Minnesota. 

We're  delighted  to  have  all  4of  you.  We  really  appreciate  your 
willingness  to  appear  here  today  and  assist  us  in  wrestling  with 
this  difficult  and  critical  issue. 

And,  as  I  said,  I'm  particularly  pleased  to  have  as  our  leadoff 
witness  a  fellow  Tennesseean,  Dr.  David  Moore,  who's  director  of 
computer  education  with  the  Memphis  City  school  system. 

/>nd.  without  objection,  we  will  include  your  prepj  ed  statement 
in  .he  record,  Dr.  Moore.  I  want  to  compliment  you  on  the  thor- 
oughness of  your  presentation  and  on  the  work  that  you  have  been 
doing. 
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Without  further  ado,  I'd  like  to  invite  you  to  proceed  with  your 
testimony. 

STATKMKNT  (W  DR.  DAVID  MOOUK.  DIUKCTOU,  COIVI  PUT  tilt 
KIHJCATION.  MKMIMIIS  CITY  SCHOOLS,  MGMI'IIIS.  TtiNN. 

Dr.  Moohk.  Thank  you,  Congressman  Gore.  I  appreciate  the  op- 
portunity to  appear  before  the  committee. 

Onv  of  the  factors  that  I  would  like  to  raise  to  the  committee's 
consciousness  as  we  begin  our  testimony  as  a  panel— we  as  educa- 
tors are  dealing  with  an  issue,  that  is,  computer  education,  comput- 
er iiteracy  for  high  school  seniors.  We  have  to  keep  in  mind  that 
our  high  school  students  enrolled  in  grade  school  before  microcom- 
puters were  even  developed.  So  we're  looking  at  a  technology  that 
we  are  criticizing  ourselves  for  not  incorporating  in  the  curriculum, 
when  tb<«  technology  itself  did  not  exist  at  the  time  these  students 
began  t'u  ^r  public  schooling. 

Mr.  Gore.  We  Americans  are  impatient  by  nature,  I  think. 

Dr.  Mookk.  The  "Now  Generation"  is  here,  very  definitely. 

And  as  we  look  to  the  future,  I  think  one  of  the  things  that  we 
need  to  keep  in  mind  is  the  technology  that  we  are  now  seeing  de- 
veloped and  its  impact  in  the  future  of  education  is  something  that 
C>  or  8  years  from  now  we  may  be  coming  back  and  criticizing  edu 
cation  for  not  incorporating  something  that  io  emerging  from  a  lab- 
oratory, you  know,  this  very  morning.  So  T  think  that's  something 
that  we  need  to  keep  in  mind  to  keep  our  perspective  on  the  issue. 

Memphis  City  schools  began  computer  education,  as  many  other 
school  districts  have,  with  initial  efforts  at  a  few  selected  locations, 
as  staff  members  became  competent  and  interested  in  the  area  of 
computers. 

Two  years  ago  we  had  a  commitment  by  our  superintendent  and 
our  elected  board  to  provide  computer  education  throughout  the 
witire  Memphis  City  school  district.  We  addressed  the  issue  of 
\  quity  of  education,  as  it  has  now  become  labeled,  as  an  issue  that 
we  had  a  concern  for. 

Ve  saw  the  developing  trend  of  the  more  affluent  communities 
providing  the  equipment  for  their  students,  and  we  felt  that  this 
war,  something  that  should  be  available  to  all  schools,  all  students, 
all  teachers.  , 

Again,  there  are  several  chicken-and-the-egg  questions  that  we 
must  be  mindful  of  as  we  look  at  implementing  a  program  as  mas- 
sive as  we're  talking  about.  Some  school  districts  don't  have  the 
si/e  of  the  sys  tem  that  Memphis  has  to  cope  with.  Other  committee 
members  this  i/<o:  ning  or  panel  members  can  identify  with  me  in 
dealing  with  large  school  districts. 

When  you'iv  talking  in  terms  of  teacher  training  and  teacher  in- 
service>Memphis  City  schools  has  in  excess  of  5,500  teachers.  And 
to  go  backhand  train  just  5,500  teachers,  to  provide  stipends  for  all 
of  those  teachers,  is  a  tremendous  budgetary  item  in  itself. 

We  have  attempted  to  utilize  the  technology  to  teach  the  technol- 
ogy. We  have  developed  several  teleconferences,  broadcasts  throtigh 
our  local  cable  network,  in  which  presentations  are  made  live  via 
the  cable  network,  and  provide  a  telephone  callback  for  tf  ^h<M 
principals,  and,  for  that  matter,  individuals  in  the  community  wh^ 


had  access  to  the  cable  network,  to  raise  questions  of  the  commit* 
toe  of  experts,  the  panel  of  witnesses,  shall  we  say,  that  were 
trying  to  provide  the  training  and  the  insorvice  preparation  to  the 
teachers. 

We've  also  developed  a  library  of  video  cassette  tapes  which  the 
schools  can  utilize  either  in  faculty  inservico  or  individual  insorvice 
activities. 

So  I  gue>s  what  we're  *-oving  is  that  there  is  more  technology  in- 
volved in  the  school  house  today  than  just  computers. 

I've  talked  to  some  educators  whose  concept  of  modern  technol- 
ogy was  the  development  of  colored  chalk,  and  I  think  we've  gone  a 
little  hit  past  that  at  this  point  in  time.  [Laughter.] 

One  of  the  concerns  that  we  have  also  looked  at  and  has  been 
addressed  hy  the  State  of  Tennessee  is  the  place  of  computer  educa- 
tion in  the  general  curriculum.  Our  State  department  of  education 
init  iated  several  years  ago  a  statewide  curriculum  project  entitled, 
"liasiL  Skills  First/1  What  more  natural  sequence  could  you  have 
lo  that  than,  "Computer  Skills  Next,"  which  is  our  current 
statewide  program  for  computer  literacy  at  the  junior  high  school 
level, 

Of  course,  we  find  ourselves  in  a  slightly  different  position  in 
Memphis  City  schools.  We  are  attempting  to  begin  computer  educa- 
tion nr  computer  literacy  at  the  elementary  level,  beginning  with 
first  grade  and  carrying  a  continuum  of  skills  on  up  through  the 
senior  high  school  level. 

One  of  the  myths  that  we  have  had  to  try  and  do  battle  with  is 
that  computer  education  is  intended  to  teach  every  student  how  to 
become  a  prograiner.  That  is  not  our  intent,  and  I  think  that's  one 
of  the  issues  that  must  be  addressed  in  computer  education,  as  we 
look  at  what  is  appropriate  for  students.  The  elusive  definition  of 
computer  literacy  is  one  that  continues  to  plague  us.  And  my  re- 
sponse frequently  has  been,  as  sbon  as  you  can  define  literacy,  I'll 
define  computer  literacy  for  you.  So  I  think  that's  an  ongoing  issue 
that  we  will  have  to  deal  with. 

We've  had  the  question  raised  concerning  teacher  training,  and  I 
think  this  is  a  crucial  issue.  We  are  seeing  colleges  and  universi- 
ties, at  least  in  our  State,  beginning  to  incorporate  computer  train- 
ing or  computer  education,  to  a  certain  extent,  in  the  teacher  prep- 
aration programs.  We  are  looking  to  State  certification  require- 
ments tor  teachers  wtiich  would  include  some  computer  Science 
education.  The  primary  issue  at  point  currently  is  the  extent  of 
computer  education  a  teacher  must  have.  I  don't  feel  that  it's  ap- 
propriate that  a  teacher  in  first  grade  be  able  to  program  in  FOR- 
TRAN, COBOL,  and  Pascal,  but  some  others  disagree  with  me. 

We've  looked  at  the  issues  of  hardware  and  software,  and  this  is 
another  one  of  those  chicken-and-the-egg  situations.  Obviously,  you 
can't  have  computer  education,  in  my  judgment,  effectively  without 
computers,  There  has  been  discussion  about  programs  to  provide 
one  computer  to  a  school,  and  certainly  if  you  have  one  computer 
in  a  school  with  HOU  or  1,000  students,  you  are  definitely  going  to 
have  a  question  of  access,  equitable,  or  inequitable.  You're  not 
going  to  be  able  to  have  students  on  that  computer  at  all  if  you 
only  have  one  computer  in  the  building. 
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Software  availability  is  a  crucial  issue.  We  have  criticised  soft- 
ware.  Kigures  of  1MI  to  1)7  percent  lousy,  or  crumby,  or  poor  soft- 
ware, have  rung  through  tho  room  this  morning,  I  think  one  ol  the 
things  that  we  all  should  be  mindful  of  is  that  it  takes  a  while  to 
develop  soft  ware.  . 

Once  a  computer  is  developed  and  marketed,  there  is  a  lag  in  the 
production  of  software.  One  of  the  things  that  I  have  been  encour- 
aged about  for  the  past  \\  or  I  years  that  I've  been  involved  in  com- 
puter education  has  been  the  increasing  sophistication  both  In 
hardware  and  in  software.  Much  of  the  early  software,  true,  was 
nothing  much  more  than  electronic  flashcards,  but  1  think  we're 
seeing  much  more  sophisticated  software  being  developed.  And  I 
think  that's  something  that's  encouraging  and  something  that  I 
think  is  a  situation  that  is  turning  around.  And  if,  again,  we  will 
he  a  little  bit  patient  with  that,  then  we  will  see  some  improve- 
ment in  the  quality  of  the  software. 

I  have  a  major  concern,  however,  about  the  cost  of  software.  We 
talked  in  terms  of  the  support  to  manufacturer?  "T  hardware  to 
provide  hardware  to  the  school  districts.  I  think  you'  >  find  it  won't 
he  long  before  the  software  will  cost  more  than  the  hardware.  Jok- 
ingly, we  talked  in  terms  of  our  elementary  computer  education 
program,  which  is  using  a  very  simple  computer  system.  It  would 
have  been  to  the  benefit  of  the  computer  manufacturer  to  have  do- 
nated all  the  computers  because  we're  going  to  have  to  turn 
around  and  buy  software  for  those  computers,  and  that  same  com- 
pany is  the  primary  supplier  of  that  software. 

A'  decent  software  package,  whatever  decent  means,  frequently 
costs  $100.  $200,  $300.  If  you  have  10,  15,  25  computers  in  a  build- 
ing and  you  have  to  buy  10  of  those  packages,  very  quickly  your 
software  costs  are  going  to  go  through  the  ceiling. 

I'm  mindful  of  the  developer's  time  and  expenses  to  develop  good 
software,  but  at  the  same  time  a  floppy  disk  to  go  in  that  micro- 
computer can  be  had  for  anywhere  Iron  $1.50  to  $1.75  wholesale. 
And  to  pay  $150  for  a  $1.50  disk,  I  think  is  slightly  more  than  com- 
pensating the  developer  for  the  research  and  development  cost. 

Concerning  the  issue  of  evaluation  of  software,  I  think  within  the 
next  year  we  will  possibly  see  the  development  of  evaluations  of 
evaluators.  Many  school  districts,  many  publishing  companies, 
many  State  agencies,  many  organizations  are  beginning  to  evaluate 
software,  and  it's  not  going  to  be  long  before  we're  going  to  have  to 
have  not  only  a  guide  to  software,  but  a  guide  to  software  evalua- 
tors. 

One  final  concern  on  the  software  issue:  I  am  becoming  increas- 
ingly concerned  that  the  software  development  question  may 
become  a  roadblock  to  future  developments  in  the  technology.  One 
of  the  big  concerns  that  we  hear  frequently  at  education  confer- 
ences is  that  you  need  to  go  with  whatever  equipment  you  have  the 
most  software  to  support. 

As  equipment  manufacturers  come  out  with  new  models,  as  they 
refine  the  technology,  as  they  develop  additional  equipment, 
they* re  going  to  be  mindful  of  that.  If  there  is  not  software  for  the 
equipment,  then  the  equipment  is  not  going  to  be  viable  in  the  edu- 
cation^ market.  And  it  becomes  a  self-defeating  cycle:  software  de- 
veloners  develop  for  the  largest  base  of  equipment.  Thats  simply 
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our  free  enterprise  systoiu,  New  equipment  will  not  luwo  software 
developed  for  it.  It  will  not  sell.  Therefore),  no  one  will  develop  soft- 
ware for  it.  And  you  find  yourself  in  a  cycle  25  years  from  now 
using  the  same  educational  equipment  because  you  don't  have  any 
additional  educational  software. 

The  quest i*  <  of  curriculum  development  has  been  one  that  we 
have  struggled  with,  not  only  in  computer  education,  but  in  the 
general  education  area.  Frequently,  we  find  that  all  sorts  of  entre- 
preneurs come  forward  with  the  latest  answer  to  the  curriculum 
issue,  and  we  frequently  find  ourselves  in  a  posture  with  computer 
materials,  as  we  do  with  general  education  materials,  of  having  our 
curriculum  defined  by  either  the  textbook  or  the  software,  depend- 
ing on  which  technology  you're  utilizing.  We  have  a  concern  about 
that. 

We  feel  that  we  need  to  provide  our  curriculum  for  our  students 
in  the  most  effective  method  at  the  grade  levels  that  we  feel  are 
effective.  Frequently,  however,  we  find  ourselves  tied  to  the  text- 
hook  publishers,  as  they  define  curriculum  through  those  media, 
and  now  we're  finding  ourselves  beginning  to  be  tied  to  software 
developers  dictating  curriculum  to  us  because  of  the  software  that 
they  provide. 

Unfortunately,  we  in  Memphis  City  schools  currently  do  not 
have  the  resources  to  start  developing  our  own  software,  but  that  is 
something  that  we're  beginning  to  look  at  in  . some  of  our  manage- 
ment applications,  and,  hopefully,  will  be  forthcoming  in  instruc- 
tional applications. 

One  area  of  concern  that  I  have  is  that  there  are  many  school 
districts  across  the  country  that  have  developed  teacher  training 
models,  software  evaluation  models,  hardware  evaluation  models, 
means  of  providing  support  services  to  schools,  to  teachers,  to  stu- 
dents. I  would  like  to  see  more  efforts  on  a  network  of  educators 
throughout  the  United  States  who  can  exchange  ideas,  who  can  ex- 
change failures  and  successes.  There's  no  sense  in  each  school  dis- 
trict being  left  out  on  its  own  to  reinvent  the  wheel.  Local  initia- 
tive is  line,  but  I  think  that  we  can  benefit  from  each  other's  mis- 
takes and  each  other's  successes.  I  think  that's  something  that  we 
need  to  look  to  as  far  as  some  sort  of  national  avenue  of  exchang- 
ing of  ideas,  of  exchange  of  materials,  of  exchange  of  programs,  et 
cetera. 

Thank  you. 

[The  prepared  statement  of  Dr.  Moore  follows:] 
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COMMUTfKS  IN  EDUCATION 

The  magnitude  of  advances  in  computer  technology  during  tho  last  decade  has 
impacted  our  society  with  a  force  novor  before  experienced  by  mankind,  Tho 
pervasiveness  of  computer  technology  in  our  lives  within  such  a  short  period  of 
time  has  loft  us  overwhelmed,  Tho  attraction  to  and  fascination  with  computers 
know  no  sociotal  barriers  such  as  sex,  ago,  raco,  oducational  background, 
occupation,  otc. 

Educators  are  confronted  with  simultaneously  dealing  with  computer  technology 
as  a  contont  aroa  and  as  an  impletnont  of  instruction.  Tho  dilemma  is  how  to 
prov»do  "computer  literacy"  to  studonts  when  fow  teachers  possess  tho 
prerequisite  skills  and  knowlodgo  to  provide  tho  instruction,  Froquontly 
students,  ovon  on  tho  oloinontary  and  junior  high  school  lovels,  aro  more 
knowledgoable  than  many  of  tho  toachors.  A  concurrent  dilemma  is  whothor  to 
incorporate  computors  in  the  dolivory  of  instruction  before,  as  part  of,  or 
subsequent  to  computor  litoracy  -  or  if  at  all,  Thoro  is  a  growing  concern 
that  computers  will  at  loast  alter  tho  role  of  teachers. 


HISTORICAL  DEVELOPMENT  OF  COMPUTERS  IN  MEMPHIS  CITY  SCHDOLS 

The  Memphis  City  Schools  System  has  initially  placed  emphasis  on  teaching 
about  computers  •  providing  computer  education,  for  our  staff  and  studonts. 
A  throe-levol  model  has  emerged  which  generally  parallels  the  grade  level 
organization  of  the  schools  in  tho  school  system,  Computor  awareness  is 
the  goal  o(  the  computer  education  program  in  the  elementary  schools,  grades 
kindergarten  through  grade  six.  Computor  literacy  is  the  goal  of  tho 
seventh  and  otghth  grade  program  in  our  junior  high  schools,  while 
proficiency  in  computer  programming  is  the  goal  of  the  senior  high  school 
courses. 

Initially  a  high  school  course  was  developed  jn  BASIC  programming  four  years 
ago  at  one  high  school.  The  course  began  to  be  offered  at  other  high  schools 
as  additional  teachers  acquired  the  background  to  teach  the  course  and  schools 
were  able  to  provide  tho  necessary  equipment,  Subsequent  high  school  courses  1 
were  developed  in  FORTRAN  and  Pascal  and  offered  at  a  limited  number  of  high 
schools  during  the  1982-83  school  year.  A  vocational  education  program  had 
also  developed  in  data  processing  with  a  focus  on  key  punch/data  entry,  COBOL 
programming,  and  computer  operations. 

A  commitment  was  made  during  the  1982-83  school  year  by  Dr.  W.  W.  Herenton, 
Superintendent,  to  provide  computer  education  to  all  studonts  in  the  Memphis 
City  Schools  System  beginning  with  the  kindergarten  level  and  extending 
through  the  twelfth  grade.  The  Tennessee  Department  of  Education  established 
a  state-wide  microcomputer  advisory  committee  during  the  summer  of  1982  to 
develop  a  computer  education  plan  beginning  at  the  seventh  grade  level  for 
all  students  in  the  State  of  Tennessee.  Dr.  David  Moore,  then  Director, 
Division  of  Elementary  and  Secondary  Education,  represented  the  Memphis  City 
Schools  System  on  the  state-wide  committee.  As  curriculum  goals  and  objectives 
were  developed  by  the  state- wide  committee,  Memphis  City  Schools  System 
personnel  decided  that  the  local  curriculum  should  parallel  the  state 
curriculum  as  closely  as  feasible. 
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development  for   school   system  emp  ovr  ,      i  de|ineate  activities. 

Evaluation     Review     Techniques      tPiK  I  )     f       *  \°h      Computer  Education 
responsibilities,    and   completion    dates           copy   off   the  L.ompu<er 
Implementation  Plan  is  contained  in  App      ..x  A. 

With  aooroval  bv  the  Doard  of  Education  the  Plan  was  set  in  motion  and  a  number 

a f    s  b  ommiUeeVs '"were    established    to    implement  «i.  ^ 

Software    and    hardware    committees    consisting    of  elementary   and  5"°"°arX 

committees,    a  numuer  .nflw.r.      instruct  ona     design,  and 

meantime  The  Hardware  Committee  was  conducting  similar  hear.ngs. 

hoarina,  worc  being  conducted,   a  series  of  meetings  were  hold  with 

their  faculty  wished  to  participate  in  the  computer  education  program. 
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Program  proposal  forms  were  distributed  which  called  for  each  principal  to 
apply  for  participation  in  the  specific  components  of  the  program.  Tl:a 
proposal  forms  called  for  the  principal  o  identify  faculty  resource  persons  to 
assist  in  program  operation  at  the  local  school  as  well  as  to  identify  plant 
facilities  to  be  utilized  and  plant  modifications  necessary  to  implement  the 
program.  System-wide  participation  in  the  Computer  Education  Implementation 
Plan  had  begun  in  earnest. 


Not  unlike  other  school  systems,  the  Memphis  City  Schools  System  had  a  small 
number  of  personnel  with  expertise  in  computer  education,  but  the  vast 
majority  of  personnel  had  little,  if  any,  background  in  computer  technolcgy. 
The  Staff  Development  Subcommittee  began  to  plan  for  employee  staff  develop- 
ment for  approximately  six  thousand  employees.  Mindful  of  cost  constraints 
and  in  an  effort  to  establish  a  network  of  school  contact  persons  to 
facilitate  future  components  of  the  computer  education  program,  a  series  of 
workshops  were  developed  to  provide  training  for  representatives  from  the 
various  schools. 

A  series  of  two-day  workshops  for  representatives  from  elementary  schools  were 
conducted  with  a  follow-up  day  in  August  after  the  hardware,  software,  and 
curriculum  activities  were  completed.  The  elementary  school  resource  persons 
are  now  providing  additional  staff  development  for  their  fellow  faculty 
members . 

Elementary  principals  and  elementary  instructional  supervisors  also  were  given 
the  opportunity  to  attend  four-day  training  sessions  during  the  summer  in  order 
that  they  might  better  incorporate  computer  education  into  their  over- all 
educational  program  as  well  as  provide  additional  support  to  local  faculties  in 
conducting  staff  development  for  teachers. 

Training  for  junior  high  school  resource  persons  consisted  of  three  d.vys  of 
training  in  September  to  introduce  them  to  the  hardware  and  the  Tennessee 
Department  of  Education's  Computer  Skills  Next  Teachers'  Guide  which  is  being 
used  this  fall  for  computer  literacy  instruction  at  th#,  eighth  grade  level. 
Some  schools  are  also  involving  seventh  grade  students.  Junior  high  school 
principals  and  instructional  supervisors  were  given  the  opportunity  to  attend 
the  same  four-day  training  sessions  mentioned  above.  The  junior  high  resource 
persons  will  be  conducting  a  minimum  of  twelve  hours  of  staff  development  for 
their  faculties  during  the  fall  semester. 

No  formal  staff  development  workshops  were  provided  for  the  senior  high 
resource  teachers.  Most  senior  high  resource  persons  already  had  some 
background  with  computers,  though  there  have  subsequently  been  several 
requests  for  additional  formal  staff  development.  The  senior  high  resource 
persons  will  also  be  conducting  additional  staff  development  for  their 
fellow  faculty  members.  Senior  high  school  principals  also  were  included 
in  the  four-day  principals'  workshops. 


STAFF  DEVELOPMENT  FOR  COMPUTER  EDUCATION 
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A  series  of  two-waek  staff  development  workshops  were  conducted  for  vocational 
office  education  teachers  during  July  and  August  on  a  voluntary  basis  in 
conjunction  with  the  College  of  Business  Administration  J  Memphis  State 
University.  The  workshops  were  designed  to  familiarize  the  teachers  with  the 
specific  hardware  and  software  which  had  been  purchased  for  use  this  fall  in 
the  vocational  office  education  courses.  Thert*  was  one  hundred  percent 
participation  by  the  office  education  teachers  with  many  teachers  coming  early, 
staying  late,  and  coming  at  night  and  on  weekends. 

A  number  of  sessions  during  the  annual  principals'  and  school  secretaries' 
workshop  the  first  week  in  August  also  focused  on  computer  education. 
Hardware,  software,  support  services,  and  applications  such  as  computer  - 
managed  instruction  and  word  processing  were  presented  in  a  number  of 
sessions . 

During  the  system-wide  staff  development  activities  during  the  week  preceding 
the  opening  of  classes  this  fall  there  were  a  nunber  of  sessions  at  all  levels 
and  in  many  subject  areas.  Whiie  a  number  of  che  sessions  focused  on  the 
computer  as  the  topic  of  instruction,  a  number  of  the  sessions  dealt  with 
the  computer  as  an  adjunct  to  the  instructional  process. 

A  number  of  other  staff  development  activities  have  also  been  developed 
utilizing  other  forms  of  technology.  Several  teleconferences  have  been 
conducted  utilizing  the  facilities  of  WQOX-TV,  the  school  system's  television 
station  which  is  a  component  of  the  Division  of  Vocational  Education  and  is 
broadcast  on  Memphis  Cablevision,  Channel  3D.  On  several  occasions  citizens 
have  called  in  and  participated  in  the  teleconferences.  Several  other  programs 
have  also  been  developed  by  WQOX-TV  focusing  on  *taff  development  and  also 
providing  some  community  computer  literacy  as  citizens  in  the  community  tune  in 
to  the  telecasts.  The  programs  have  also  been  provided  to  the  schools  on  video 
tape  and  many  schools  have  taped  the  programs  for  utilization  by  faculty  and 
students  at  their  convenience.  WKNO-TV,  the  public  broadcasting  station  for 
the  Memphis  area,  has  also  broadcast  several  programs  including  the 
"Adventures  of  the  Mind"  series  and  "The  Computer  Programme"  series. 
Memphis  City  Schools  System  personnel  assigned  to  WKNO-TV  for  instructional 
television  services  are  currently  producing  a  computer  literacy  series  for 
students  in  grades  four  through  eight  for  broadcast  this  fall.  Many  teachers 
at  this  point  can  also  learn  from  the  series. 

The  Division  of  Instructional  Materials  which  operates  a  film  library  for  the 
school  system  has  identified  a  variety  of  16mm  films  that  are  available  for 
booking  1  by  "the  schools  for  faculty  meetings  as  well  as  classes.  Over-head 
transparencies  and  other  materials  are  also  being  produced  for  teacher  and 
student  training. 

A  new  feature  in  the  monthly  "Memphis  City  Schools  Bulletin"  is  a  full  page  on 
computer  education.  The  "Bulletin"  is  distributed  to  all  school  system 
personnel  and  will  feature  items  of  an  informational  nature  as  well  as  news 
stories.    A  copy  of  the  September  issue  is  contained  in  Appendix  B. 
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Institutions  of  higher  education  in  the  area  have  instituted  a  number  of 
courses  from  a  variety  of  perspectives.  Ranging  from  general  computer  literacy 
to  indepth  programming  the  courses  have  been  beneficial  to  many  and  confusing 
and  threatening  to  others.  Many  teachers  are  enrolling  in  the  courses  without 
completely  knowing  the  objective  of~*  the  course  and  frequently  enrolling  in 
courses  that  are  not  consistent  with  what  they  need.  There  has  also  been  a 
slight  degree  of  confusion  as  teachers  take  a  course  utilizing  a  computer  that 
is  different  from  the  computer  that  the  teacher  is  using  in  the  classroom. 
Some  teachers  have  quickly  made  the  adjustment  while  others  have  really 
struggled. 

While  a  number  of  staff  development  services  have  been  provided,  the  familiar 
saying,  "The  more  people  learn  the  more  they  find  out  there  is  to  learn,"  has 
certainly  been  given  new  meaning.  A  growing  number  of  requests  are  being 
received  for  additional  staff  development  sessions  dealing  with  word 
processing,  hardware  trouble  shooting,  BASIC  programming,  software 
evaluation ,  LOGO  applications,  applications  in  almost  every  subject  area, 
etc.  The  Computer  Education  Steering  Committee  is  currently  exploring 
means  to  provide  some  of  the  training  ^and  instruction  requested. 


The  initial  efforts  at  curriculum  development  were  simply  to  develop  brief 
outlines  of  the  high  school  courses  in  order  to  apply  for  approval  by  the 
Tennessee  Department  of  Education  to  offer  the  courses  for  credit  toward 
graduation  from  high  school.  Initially  the  courses  were  offered  in  conjunction 
with  the  mathematics  department,  but  not  as  true  mathematics  courses.  As  the 
mathematics  textbooks  came  due  for  adoption,  a  committee  of  teachers  further 
outlined  the  courses  and  looked  more  closely  at  the  articulation  of  skills  and 
knowledge  from  the  first  programming  courses  to  the  subsequent  courses  in 
order  that  appropriate  textbooks  might  be  adopted  for  the  courses.  No 
general  courses  in  computer  literacy  were  developed  at  this  time,  however. 
As  a  summer  curriculum,  workshop  was  conducted  in  ^982  to  revise  the 
mathematics  curriculum  from  kindergarten  through  the  twelfth  grade  the  high 
school  "computer  mathematics"  courses  were  further  reviewed  and  refined  by 
the  Division  of  Curriculum  Development. 

During  the  1982-B3  school  year  the  Tennessee  Department  of  Education  was 
requested  by  the  Tennessee  Board  of  Education  to  develop  consistent  guidelines 
for  special  courses  in  computer  science  for  school  districts  across  the  state. 
Mrs.  Ann  Erickson  represented  the  Memphis  City  Schools  System  on  that 
committee.  The  guidelines  that  were  developed  generally  followed  the 
sequence  of  courses  already  "developed  by  the  Memphis  City  Schools  System. 
One  additional  course  in  computer  literacy  was  identified  by  the  state 
committee  and  was  implemented  in  Memphis  this  fall. 


CURRICULUM  DEVELOPMENT 


384 


Memphis  City  Schools 
Soptornbor  29,  1983 
Page  6 


The  following  courses  are  currently  available: 


COURSE 


DURATION 


CREDIT 


Introduction  to  Computers 

BASIC  Programming 

Advanced  BASIC  Programming 

FORTRAN  Programming 

Pascal  Programming 

Advanced  Placement  Computer  Science 

Computer  Literacy  (not  a  formal  class) 


One  Semester 
On*  Semester 
One  Semester 
One  Semester 
One  Semester 
Two  Semesters 
Time  Available 


1/2  Unit 

1/2  Unit 

1/2  Unit 

1/2  Unit 

1/2  Unit 


1  Unit 
None 


The  Computer  Skills  Next,  computer  literacy  curriculum  developed  by  the 
Tennessee  Department  of  Education  constituted  the  curriculum  for  the  Memphis 
City  Schools  junior  high  school  program.  Dr.  David  Moore  participated  In  the 
development  of  the  Tennessee  curriculum  and  Mrs.  Elizabeth  Keenan  represented 
the  Memphis  City  Schools  System  ,  on  the  writing  committee  that  developod  the 
Teachers'  Guide.  The  curriculum  consists  of  strands  dealing  with  the 
history  of  computing,  computer  operations,  computer  applications,  logic  and 
problem  solving,  and  social  impact  of  computers  in  society. 

The  Division  of  Curriculum  Development  and  the  Curriculum  Subcommittee  of  the 
Computer  Education  Steering  Committee  did  develop  a  teachers'  guide  for  the 
computer  awareness  program  for  the  elementary  schools  of  the  school  system 
since  the  » ennessee  program  started  at  the  seventh  grade  level.  Utilizing  the 
same  strands  a  variety  of  activities  were  developed  for  elementary  teachers  to 
assist  students  in  thei  development  of  computer  awareness.  A  copy  of  the 
Computer  Awareness  Teachers'  Guide  is  attached  as  Appendix  C.  Since  this  is 
the  first  year  of  instruction  for  all  elementary  students  there  is  no  grade 
level  specification  of  skills.  Grade-level  specific  skills  and  concepts  are 
being  identified  this  school  year  and  the  guide  will  be  revised  prior  to  the 
1983*84  school  year  based  on  teacher  feedback. 

As  the  revisions  are  made  this  year,  greater  efforts  will  be  made  ito 
incorporate  computer  education  into  the  general  elementary  curricula.  Just  as 
computers  have  become  an  integral  part  of  our  lives,  computer  education  is 
becoming  an  integral  part  of  the  elementary  curriculum  and  classroom. 


A  variety  of  sources  were  utilized  in  financing  the  computer  education  program. 
Both  Chapter  I  and  Chapter  II  funds  have  been  .utilized  for  portions  of  the 
program.  The  projected  funding  by  the  State  of  Tennessee  for  the  Computer 
Skills  Next  Program  was  not  approved  by  the  state  legislature  and  the  equipment 
levtl  of  the  junior  high  school  program  is  less  than  had  been  recommended  U  a 
result  of  that  reduction.  State  and  Federal  vocational  monies  have  been 
utilized  to  purchase  portions  of  the  equipment  for  the  vocational  components 
of  the  computer  'education  program.    Additional  monies  in  the  school  system's 
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operating  budget  for  fiscal  year  1903  and  fiscal  year  19B4  have  been  set 
aside  for  computer  education. 

The  district-wide  program  Was  developed  to  make  computer  education  available 
throughout  the  city  without  regard  to  the  financial  status  of  the  different 
school  communities.  Prior  to  the  development  of  the  district-wide  program 
computer  education  was  appearing  primarily  in  the  more  affluent  communities. 
To  a  certain  degree  those  communities  are  continuing  to  supplement  the 
equipment  and  materials  provided  in  the  district-wide  program. 


SCHOOL  PLANT  AND  MAINTENANCE  SUPPORT 

A  significant  problem  which  was  identified  in  the  early  stages  of  the  computer 
education  program  was  the  need  for  additional  wiring  for  the  additional 
equipment.  While  many  of  the  schools  are  utilizing  a  computer  laboratory 
setting,  the  electrical  service  in  most  of  the  school  buildings  has  not  been 
adequate.  As  the  equipment  level  continues  to  increase,  additional  wiring  will 
also  be  neded. 

The  problem  of  equipment  theft  has  also  already  surfaced.  The  school  system 
utilizes  an  auditory  detection  system  to  monitor  break- ins  and  vandalism. 
Several  procedures  are  being  considered  to  make  the  "portable"  computer?  less 
portable. 

Equipment  repair  has  been  undertaken  to  provide  support  to  the  schools. 
Technicians  in  the  district's  Audio  Visual  Repair  Shop  have  been  trained  in  the 
repair  and  servicing  of  the  equipment  and  may  be  called  by*  any  school 
experiencing  equipment  problems. 


EQUIPMENT  CONFIGURATIONS  M\' 

Three  different  computers  have  been  selected  for  use  in  the  computer  education 
program.  The  equipment  selected  for  utilization  in  the  elementary  program 
utilizes  cartridge-type  software  for  ease  and  speed  of  operation.  As  students 
become  more  familiar  with  simple  programming,  cassette  recorders  may  be 
utilized  to  enable  students  to  save  short  programs  that  the  students  have 
written.  Each  participating  elementary  school  has  received  three  to  five 
microcomputers  with  color  monitors.  The  number  of  microcomputers  is  b  -u«*d  on 
the  school's  enrollment. 

The  junior  high  schools  and  the  senior  high  schools  are  utilizing  the  same 
brand  of  computer  primarily  because  almost  one  half  of  the  senior  high  schools 
also  include  a  junior  high  school.  Each  participating  junior  high  school  was 
issued  five  microcomputers  with  monochrome  monitors.  Four  of  the 
microcomputers  have  a  single  disk  drive  while  one  system  has  two  disk  drives. 
Each  junior   high    school   also   received   a   printer.     The   senior   high  -chools 
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received  ton  microcomputers  with  monochromo  monitors.  Nino  of  the  systems 
have  a  single  disk  drive  while  ono  sytem  has  two  disk  driver*.  Tho  senior 
high  schools  also  received  ono  printer. 

Tho  vocational  office  education  laboratories  rocoivod  two  to  five  business-typo 
microcomputers  each  of  which  Included  two  disk  drives.  Ono  printor  was  also 
provided  to  each  Vocational  offico  education  laboratory.  Current  plans  provide 
for  the  equipment  level  to  bo  Increased  to  five  microcomputers  for  all 
vocational  offico  education  laboratories  in  tho  near  future. 

The  computer-managed  instruction  program  for  the  elementary  and  junior  high 
schools  consists  of  the  same  powerful,  business-type  microcomputer  in 
participating  school  offices  equipped  with  a  high  speed  printer  and  an  optical 
scanner.  Memphis  City  Schools  System  personnel  have  developed  the 
software  for  the  system  and  will  bo  adding  enhancements  to  the  system  in 
tho  futuro. 


SOFTWARE  SUPPORT 

The  provision  of  software  support  Is  as  crucial  to  the  effectiveness  of  the 
computer  education  program  as  the  provision  of  hardware  support.  While 
businesses  and  homes  may  operate  satisfactorily  with  a  small  number  of  software 
packages,  a  typical  school  will  need  a  library  of  software  for  different  grade 
levels  and  subject  .areas.  .  A  significant  concern  is  the  cost  of  commercial 
software,  especially  for  schools  with  computer  laboratories  with  a  large  number 
of  Microcomputers.  If  only  one  microcomputer  were  utilized  In  a  school,  then 
one  software  package  might  be  satisfactory  for  a  given  lesson.  However,  when 
ten  microcomputers  are  in  the  same  room  and  a  computer  disk  costing  twenty-five 
dollars  or  more  Is  needed  for  each  computer  for  class  instruction,  it  does  not 
take  long  for  the  cost  of  software  to  exceed  the  cost  of  the  computer.  While 
software  development  is  a  costly  process,  commercial  software  will  soon  be  cost 
prohibitive  unless  some  provisions  can  be  made  for  multiple  copies  or  licensing 
of  the  school  district  to  reproduce  the  software  on  a  fee  basis. 

*s\.  The  Memphis  City  Schools  System  has  initiated  a  software  .center  with  some 
commercial  software  for  teachers  to  come  arid  examine  bafore  purchasing. 
.  The  software  center  can  reproduce  the  software  produced  through  the 
Minnesota  Educational  Computing  Consortium  which  has  been  obtained  by  the 
Tennessee  Department  of  Education  on  a  license  basis.  The  Memphis  City 
%  Schools  System  also  has  a  licensing  agreement  With  two  companies  to 
reproduce  their  disks  for  individual  schools  on  a  royalty  basis. 


FUTURE  AGENDA  jTEMS 

The  future  Is  always  more  exciting  than  the  past,  and  that  is  certainly  the 
case  for  computer  education.     Future  agenda  items   include  the   increase  in 
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equipment  support  for  the  schools.  A  Urge  numbor  of  staff  davoiopment 
activities  is  a  cortainty  covering  a  wido  varioty  of  topics*  Increasing 
sophistication  of  both  students  and  staff  wili  provide  opportunities  for 
curriculum  revisions,  probably  on  an  annual  basis  for  some  aroa  of  tho  computer- 
education  curriculum.  Further  incorporation  of  computer  education  in  the* 
general  curriculum  as  well  as  incorporation  of  the  equipmont  in  all  areas  of 
Instruction  will  be  emerging.  Further  sophistication  of  tho  hardware  and 
softwaro  as  well  a  bettor  utilization  of  tho  media  by  teachers  wili  make  the 
computer  an  increasingly  effective  tool.  Further  developments  in  computer 
technology  will  prevent  educators  from  being  content  with  current  hardware  for 
any  considerable  period  of  time.  Computer  education  or  computer  oducation  for 
adults  is  another  groat  opportunity  to  bo  addressed  if  adults  are  to  keep  pace 
with  our  youth.  Rarely  has  a  content  area  emerged  of  such  significance  with 
which  the,  majority  of  the  population  is  in  need  of  education. 
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INTUO|)U0T|nN 


Al hT  r-iirnhil  ^jmarrh  find  planning,  lhiu  plan  providing  fnr 
(lui  inumuliiiiM  nxpanMinn  of  rnmputer  education  in  thn  Momphia  City 
Nehnoln  in  nlioh'd,  This  plan  inrhulon  dhdinotlvfl  guldollmw  for 
nlwmonitiry  Nchnnls,  |unlor  high  or  middle  whnnlt),  high  fiohnola, 
and  voiiiijnn.il  ronteru,  The  proponed  program  provhhm  horning 
^xpm'huu'mi  which  vary  in  lornui  of  hud  motional  cliUimTltv-^mul 
Inionnity  hamul  upon  the  instructional,  goaln  nf^wnch  pnrllculaF 
component. 

The  cnmpvilnr  education  programs' promptly  operational  In  the 
Myntoiu  will  he  complimented,  and  hi  some  eamu<  expanded,  in  a 
coordinated  fashion  in  concert  with  tin*  new  programs  to  Ito 
Implemented.  Thn  basic  mission  of  t ho  plan  Ih  to  provide  practical 
implementation  guidelines  to  give  Hystcinwldo  direction  while 
allowing  enough  flexibility  to  meet  tho  diverse  needs  found  nl  tho 
local  school  level.  Staff  Development  Ih  a  vital  area  which  is 
addressed  in  the  plan ;  but  the  areas  covered  In  previous  plans , 
such  as  rationale  and  definition  of  terms,  will  not  bo  repeated 
The  areas  to  be  addressed  will  include;  Computer  Awareness, 
Computer  Assisted  Instruction,  Basic  Skills  First,  Computer  Skills 
Next,  High  School  Subjects,  Vocational  Office  Education,  Vocational 
Centers,  and  Staff  Development, 

To  facilitate  implementation  and  to  aid  in  achieving 
systemwlde  participation,  procedural  guidelines  that  are  not 
presently  covered  in  Board  Policy  number  6123.1  will  be  utilized, 
A  program  proposal  form  (See  Appendix  A-l)  has  been  devised  as  a 
guide  for  principals  to  indicate  pertinent  information  such  as 
program  design,  facilities,  and  trained  staff  members.  The 
procedure  of  centralized  planning  and  purchasing  will  be  trt/lized 
for  tho  purposes  of  this  specific  plan  of  implementation ,  This 
procedure  will  not  require  the  principal  to  fill  out  the  additional 
form  entitled,  "Use  of  Computer  Request."  The  Computer  Studies 
Articulation  Committee  will  continue  to  be  heavily  involved  in  the 
purchase  and  use  or  computers. 
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UWI'UTHU  AWAIU'lNltfn 


I.  C'iOAI.M 

Thu  primary  goal  of  (ho  computer  inlucation  plon  for 
nlomnntary  schools  (m  to  prnvido  oUMuon*<\ry  HimlonlH,  (jroiUni  KHi, 
with  computer  awaremnm  experiences^  (Jompuior  Awareinnm  Inrhulwi 
a  ipweral  kunwlwkio  nf  the  nompononin  of  a  cnmpulor  HVtftum, 
rtpplliMHonn  nf  cnmpuiers,   and   termn  In  talktnu  nbo\u 

compuiurH.  ShhlonlM  will  <»Iho  develop  the  ability  in  openUo,  hut 
mo!  program,  <t  simple  computer  system, 

II,  HC20PH 

(Uirrontly ,  there  are  only  «  fovv  elementary  nchoohi  that 
are  providing  any  computer  awareness  activities  for  thoir 
students.  Under  the  coniputor  education  program,  computer  aware- 
ness activities  would  ho  ma  do  available  to  ovary  elementary  school 
wanting  to  participate,  P.ach  elementary  school  desiring  to 
participate  would  ,l;o  equipped  with  a  mini -lab  with  three  to  five 
small  microcomputer  systems  based  on  enrollment .  The  systems  will 
be  relatively  simple  with  no  printer  and  possibly  no  disk  or  tape 
drive.  Programmed  read-only  memory  modules  for  very  limited 
applications  are  available  for  several  of  the  very  simple 
microcomputers, 

III.  PROCEDURES 

Following  an  orientation,  *  each  principal  who  wishes  to 
participate,  will  submit  a  proposal  which  will  detail  the  program 
design  and  the  location  of  the  lab.  One  faculty  member  will  be 
identified  as  a  building  resource  person  with  the  responsibility 
of  assisting   the  remainder  of  the  faculty  and  being  the  building 
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contact   person    to   assist   in   local   implementation  of  district-wide 
programs ,     While  it  is  being  suggested  that  the  lab  be  placed  in 
the  library  and  the  librarian  serve  as  the  building  contact,  there 
may    be    other  arrangements    that    the    principal  may   deem  more, 
appropriate . 

IV,  CURRICULUM 

The  Memphis  City  Schools'  Staff  has  developed  a  scope  and 
sequence  of  instructional  objectives  for  Computer  Awareness, 
Activities  and  resources  to  implement  that  curriculum  are  currently 
being  identified .  All  schools  will  utilize  the  Memphis  City 
Schools  curriculum  for  Computer  Awareness,  As  the  software  and 
hardware  are  identified  for  the  implementation  of  this  program, 
specifications  will  be  developed  for  materials  which  have  a  high 
correlation  to  the  curriculum  and  would  supplement  the  curriculum. 

V.  TRAINING 

The  building  resource  person  from  each  participating 
elementary  school  will  participate  in  a  two-day  workshop 
to  familarize  them  with  the  computer  awareness  curriculum, 
materials  and  equipment.  Training  sessions  will  be  scheduled  for 
principals  as  needed.  Arrangements  are  being  finalized  for  a 
cable-broadcast  teleconference  on  WQOX-TV  for  teachers 
at  participating  schools.  The  teleconference  has  tentatively 
been  scheduled  for  Wednesday,  August  24,  1983. 

VI.  TIMETAELE 

Software   and  hardware  identification  are  the  primary  initial 
t  tasks  ,lyet   to   be   completed.     Hardware   and   software   should  be 
identified   prior   to   July    1,    1983,    and   delivery   to  participating 
schools  will  occur  by  August  15,  with  instruction  commencing  at 
the  opening  of  school.  * 
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VII.    HARDWARE  COST 


Participating  schools  will  receive  three  to  five  small 
microcomputer  systems  based  on  enrollment.  Specific  software  and 
hardware  have  not  been  identified,  but  there  are  several  computer 
systems  available  for  approximately  $500  including  monitors  and 
software.  Software  availability,  cost,  and  simplicity  of  the 
computer  system  operation  will  be  key  factors  in  the  hardware 
selection. 
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PROGRAM  EVALUATION  REVIEW  TECHNIQUES  (PERT) 
PROGRAM  TITLE:    COMPUTER  AWARENESS 


PERT  NO. 


WHO 


1.0  Computer  Education 

1.1  Computer  Education 

1 . 2  Principal 


1.3 


Commi  ttee 


1.4  Committee 

1.5  Computer  Education 

1 .6  Purchasing 

1.7  Staff  Development 

1 . 3  Curri  culum 
Development 

1 . 9  Purchasing 

1.10  Staff  Development 
l.U  Elem/Sec  Education 
1.12  Purchasing 


WHAT 


WHEN 


Principals'  Orientation      April  '83 


Send  Out  Program 
Proposal  Guidelines 


April  '83 


Schools  Submit  Plan  May  f83 

Software  Selection  April/May  '83 

Hardware  Selection  April/May  '83^ 

Determine  Programs  May  1 83 

Purchase  of  Hardware  May  '83 

Training  of  School  May/June  '83 
Resource  Person 

Standard  Curriculum  May/June  '83 
Developed 

Purchase  of  Software  July  783 
Training  of  Principals  August  '83 
Curriculum  Distributed      August  '83 

Delivery  of  Hardware  August  '83 
4 
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PROGRAM  EVALUATION  REVIEW  TECHNIQUES  (PERT) 
PROGRAM  TITLE:    COMPUTER  AWARENESS 


PERT  NO.  WHO  WHAT   WEN 

1.13  InstructionalcHaterials    Distribution  of  Software  August  '83 

1.14  Staff  Development  ^mputer  Teleconference    August  '83 

t 

1.15  u  Computer  Education  Follow-Up  Training         As  Requested 
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CHAPTER  TWO 
COMPUTER  ASSISTED  INSTRUCTION 


I.  GOALS 

The  goal  of  the  Computer  Assisted  Instruction  program  is  to 
provide  subject  oriented  learning  experiences  for  students  while 
improving  their  computer  literacy  skills.  This  program  can  be 
effectively  used  for  remediation  and  for  enrichment,  in  addition 
to  supplementing  the  regular  instructional  program. 

II.  .  SCOPE 

The  program  is  currently  operating  in  twenty -six  elementary 
schools  and  in  sixteen  secondary  schools .  Approximately ,  a  total 
of  two  thousand  five  hundred  fifty  students  have  access  to  the 
elementary  program  and  eleven  hundred  students  have  access  to  the 
secondary  program.  The  hardware  utilized  in  the  program  consists 
of  four  minicomputers,  which  drive  thirty-two  CRT  terminals  each 
for  a  terminal  total  of  one  hundred  twenty-eight.  There  are  no 
present  plans  for  expansion  of  this  program  but  the  equipment  could 
be  used  after  school  hours  to  supplement  the  adult  education 
instructional  program,  and  could  be  considered  for" summer  school 
use . 

III.  PROCEDURES 

This  program  is  administered  by  the  Division  of  Compensatory 
Education  and  is  located  in  schools  that  qualify  according  to 
Chapter  1  guidelines.  The  terminals  are  located  in  the  actual 
classroom  which  provides  an  opportunity  for  the  classroom  teacher 
to  better  structure  the  learning  environment  within  a  self- 
contained  setting. 
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IV.  CURRICULUM 

The  math  curriculum  utilized  is  furnished  by  Time-Share  and  is 
compatible  with  existing  math  instructional  objectives. 

V.    HARDWARE  COST 

This  program  is  financed  by  $235,000  from  Chapter  1  funds  and 
will  continue  to  operate  at  this  level  during  1983-84. 
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1  PROGRAM  EVALUATION  REVIEW  TECHNIQUES  (PEF'T) 
PROGRAM  TITLE:    COMPUTER  ASSISTED  INSTRUCTION 


PERT  NO.  WHO  

2.0  Division  of 
Compensatory  Education 

2.1  Elem/Sec  Education 

2.2  Vocational  Education 

2.3  Computer  Education 


WHAT  WHEN 


Review  Location  of  April  '83 

Computers 

Needs  Assessment  of  April  '83 

Summer  School 

Needs  Assessment  of  April  '83 

Adult  Education 

Recommendations  to  Staff       Hay  '83 
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CHAPTER  THREE 
BASIC  SKILLS  FIRST 


I.  .  GOALS 

The  goal  of  the  Basic  Skills  First  program  is  to  improve 
student  achievement  in  the  areas  of  reading  and  mathematics.  The 
use  of  microcomputers  by  teachers  to  manage  each  student's 
individual  instructional  program  will  make  this  goal  more 
attainable .  > 

II.  SCOPE 

The  Basic  Skills  First  program  (Computer  Managed  Instruction) 
presently  has  the  potential  to  be  operational  in  forty  schools , 
For  the  1983-84  school  year,  fifty- five  additional  elementary 
principals  have  indicated  an  interest  in  adding  the  program.  Each 
additional  school  added  to  the  program  will  require  an  appropriate 
microcomputer   with   dual  disk  drives,   a  scanner  and  a  printer. 

III.  PROCEDURES 

Following  an  orientation,  each  elementary  principal  who  wishes 
to  participate  in  the  program  will  submit  a  proposal  listing  such 
information  as  program  organization ,  equipment  location,  and  the 
identification  of  qualified  staff  participants. 

IV.  CURRICULUM 

The  '  curriculum  is  composed  of  thirteen  hundred  ^skills 
(objectives  within  strand)  which  were  developed  by  the*  State 
Department  of  Education.    These  objectives  are  being  correlated  to 

9  , 


404 


401 


both  the  California  Achievement  Test  and  the  school  system's 
instructional-  objectives.  By  the  fall  of  1983,  local  modifica- 
tions   to    this    curriculum  will    be   added   to   finalize   the    list  of 

objectives.  (f 

I  V.  TRAINING 

All  teachers  involved  in  the  computer  managed  basic  skills 
first  program  will  need  training.  The  resource  persons  identified 
by  the  principals  wiU  receive  five  days  of  intensive  training  and 
will  be  available  to  work  with  other  faculty  members  during 
in-service  days  at  their  respective  schools.  Training  sessions 
will  be  scheduled  for  principals  as  needed. 

VI.    Tiirr  TABLE 

Hardware  identification  and  procurement  should  be  scheduled 
prior  to  July  1,  1983,  and  delivered  to  the  participating  schools 
during  the  months  of  January  and  February,  1984.  The  training  of 
additional  teachers  or  staff  members  who  will  be  added  to  the 
program  should  be  completed  during  the  fall,  1983. 

VII.    HARDWARE  COST 

The  hardware  required  for  each  additional  school  will  cost 
approximately  $4500  and  will  require  a  total  expenditure  of 
$247,500.  Each  participating  elementary  school  would  be  equipped 
with  one  system  consisting  of  a  microcomputer  with  dual  disk 
drives,  a  scanner,  and  a  printer.  Software  development  and  com- 
patibility will  be  key  factors  in  the  hardware  selection. 
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. JGRAM  EVALUATION  REVIEW  TECHNIQUES  CPERT) 
PROGRAM  TITLE:    BASIC  SKILLS  FIRST 


PERT  NO. 


WHO 


WHAT 


WHEN 


3.0  Computer  Education  Principals'  Orientation      April  '83 


3.1  Computer  Education 

3.2  Computer  Division 

3.3  Cofimii  ttee 

3.4  Principal 

3.5  Computer  Education 

3.6  Purchasing 

3.7  Staff  Development 

3.8  Staff  Development 

'  3.9  Computer  Division 

3. 10  Purchasing 

3.11  Computer  Education 


Send  Out  Program  April  *83 

Proposal  Guidelines  . 

Software  Development  April-Aug.  '83 

Hardware  Selection       April/Nay  *83 

Schools  Submit  Plan  May  *83 

r 

Determine.  Programs  May  '83 

Purchase  of  Hardware  May  '83 

Training  of  Principals  Sept-Nov  '83 

Training  of  School  Sept-Nov  *83 
Resource  Person 


Software 
' Pilot-Tested 


Sept-Nov  *83 


Delivery  of  Hardware  Jan/Feb  '84 
Follow-Up  Training,         As  Requested 
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CHAPTER  FOUR 
COMPUTER  SKILLS  NEXT 


I.  GOALS 

The  program  goal  of  the  Computer  Skills  Niext  program  is  to 
provide  computer  literacy  for  all  students  in  ^grades  seven  and 
eight.  The  Computer  Skills  Next  program  was  initially  developed  by 
the  Tennessee  Department  of  Education.  Students  will  learn  about 
the  applications  and  implications  of  computers  in  our  society,  how 
a  computer  operates,  the  components  of  a  computer  system,  and  the 
limitations  of  computers.  Students  will  also  learn  problem- 
solving,  flow-charting,  algorithms,  and  a  brief  introduction  to 
operating  commands  and  programming  statements. 


II.  SCOPE 


Only  a'  few  junior  high  schools  are  currently  providing 
computer  literacy  for  seventh  and  eighth  grade  students.  This 
computer  education  plan  provides  for  implementation  next  year  in 
the  eighth  grade  of  all  schools  identified  for  participation. 
Implementation  in  the  seventh  grade  will  occur  °the  following  year. 
With  partial  funding  from  the  State,  microcomputer  labs  will  be 
placed  in  all  participating  schools,  and  each  lab  will  consist  of 
five  microcomputers,  monitors,  and  single  disk  drives. 

III.  PROCEDURES 

Following  an  orientation,-  each  principal  who  wishes  to 
participate  will  submit  a  proposal  which  will  detail  the  exact 
location  of  the  computer  lab  including  such  factors  as  access  and 
security.  The  proposal  will  also  describe  the  requested  approach 
to  implement    computer    literacy,     plus  the    identification  of  staff 
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members  who  are  trained  to  lead  computer  instruction.  The  pro- 
posal will  .  define  the  procedure  for  scheduling  eighth  grade 
students  for  fifteen  hours  of  instruction,  and  will  include  infor- 
mation concerning  facility  needs. 

IV.  CURRICULUM 

Software  and  other  ancillary  materials  needed  for  the  program 
"are  presently  being  identified.  The  school  system,  has  developed  a 
scope  and  sequence  of  instructional  objectives  for  the  program ' 
incorporating  the  objectives  of  the  Computer  Skills  Next  program. 
Activities  and  resources  to  implement  that  curriculum  are  currently 
being  identified,  and  the  Memphis  City  Schools  computer  literacy 
curriculum  will  be  utilized' by  all  participating  schools. 

V.  TRAINING 

The  Tennessee  Department  of  Education  will  provide  one  week 
of  training  for  one  person  from  a  portion  of  the  participating 
schools.  The  school  system  will  provide  training  for  the  school 
contact  person  at  the  remaining  schools.  While  the  State  will  also 
provide  two  additional  days  of  training  for  the  entire  faculties  at 
a  portion  of  the  participating  schools,  it  will  be  the  system's 
responsibility  to  provide  similar  training  to  the  remaining 
personnel* 

VI.  TIMETABLE  - 

<?-• 

The  training  of  participants  is  scheduled  for  the  fall  of  1983 
with  the  program  implementation  occurring  January  1,  1984.  Hard- 
ware will  be  delivered  during  the  fall  with  set-up  in  the  schools 
during  December.  Instruction  would  begin  in  January  of  all  eighth 
grade  students  on  a  pull-out  basis  from  other  classes. 
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PROGRAM  EVALUATION  REVIEW  TECHNIQUES  (PERT) 
PROGRAM  TITLE:    COMPUTER  SKILLS  NEXT 


PERT  NO. 


WHO 


4.0  Computer  Education 

4.1  Computer  Education 


WHAT 


WHEN 


4 . 2  Commi  t tee 


4,3 


4.4 


4.6 


4.7 


4.8 


Principal 

Computer  Education 


4 . 5  Purchas  ing 


Principals'  Orientation      April  '83 

April  f83 


State  Department  5 
Purchas  ing 

Instructional  Materials 


4.9  Staff  Development 

4.10  Staff  Development 

4.11  State  Department 

4.12  Computer  Education 


Send  Out  Program 
Proposal  Guidelines 


Hardware  Selection  April/May  '83 

Schools  Submit  Plan  May  '83 

Determine  Programs  May  '83 

Purchase  of  Hardware  May-July  *83 

Software  May-July  '83 
Identification 

Delivery  of  Hardware  t     Aug-Dec  '83 

Distribution  of  Aug-Dec  '83 
Software 

Training  of  Principals    Aug-Dec  '83 

Training  of  School  Aug-Dec  '83 
Resource  Persoq 

Training' of  Teachers  Sept-Dec  '83 

Follow-Up  Training  As  Requested 
15 
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VII.    HARDWARE  COST 

f  J  ■ 

The  cost  of  the  five  microcomputer  systems  for  each  lab  will 
be  approximately  $1836  per  system.  The  total  estimated  hardware 
cost  for  .  the  1983-84  school  year  is  $367,000  and  the  contribution 
from  the  state  is  estimated  at  $245,000. 
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CHAPTER  FIVE 
HIGH  SCHOOL  SUBJECTS 


I.  GOALS 

Computer  Education  in  grades  10-12  hs  two  initial  goals. 
There  is  a  general  goal  of  computer  literacy  lor  students  in  the 
upper  grades  who  will  not  be  able  to  particjate  in  the  Computer 
Skills  Next  program  in  grades  seven  and  eight.  The  second  goal  is 
to  more  specifically  provide  computer  relAd  subjects  to  the 
segement  of  the  "student  population  which  wiU^eed  more  specialized 
instruction. 

II.  SCOPE 

Currently  there  is  little  being  done  in  ike  area  of  computer 
literacy  for  high  school  students.  Computer jnathema tics  courses 
are  currently  being  offered  at  approximate  six  high  schools 
involving  approximately  five  hundred  studenfc.  Every  participat-  , 
ing  high  school  will  be  equipped  with  a  corajmer  lab  thus  making 
the  courses  available  to  all  students  if  spaa  is  available.  Each 
lab  would  consist  of  microcomputers  for  nine  student  stations  and 
one  printer.  This  lab  will  afford  the  opporturtty  for  principals  to 
initiate  credit  subjects  in  computer  math  and  literacy,  plus 
computer  literacy  on  a  non-credit  basis. 

III.    PROCEDURES  "  v 

Following  an  orientation,  each  primal  who  wishes  to 
participate  will  submit  a  proposal  which  wff  specify  the  location 
of  the  lab,  the  courses  to  be  offered,  and  the  teachers  to  be 
utilized.  Teachers  at  the  high  school  level  jftould  have  had  formal 
training  in  computer  science  to  qualify  them*  teach  the  courses. 
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The   proposal   will   also   include  the   opportunity   to   express  any 
additional  training  needs  at  the  school  level. 

IV.  CURRICULUM 

The  instructional  program  at  each  school  will  follow  the 
Memphis  'City-  Schools  curriculum  for  the  computer  literacy  and  the 
computer  mathematics  courses.  Regular  adopted  textbooks  are  to  be 
utilized  for  instruction,  and  as  additional  software  and  activities 
are  developed,  they  will  be  made  available  to  the  schools.  , 

V.  TRAINING 

The  principal  of  each  participating  school  will  identify  the 
teacher(s)  who  presently  have  or  will  secure  formal  training,  thus 
qualifying  them  to  instruct  the  courses.  The  proposal  developed  by 
the  principal  will  also  include  the  procedure  for  that  school  to 
provide   computer   literacy  experiences   for  other   staff  members. 

VI.  TIMETABLE 

Teachers  wishing  to  teach  the  courses  will  have  the  summer  to 
take  formal  course  work  in  computer  science  if  they  have  not 
already  completed  such  training.  Hardware  will  be  purchased  and 
delivered  to  the  participating  schools  by  August  f  15,  1983. 
"  Facility  changes  such  as  wiring  will  be  made  during  the 
summer  of  1983.  " 

VII.  HARDWARE 

Microcomputers  compatible  with  available,  pertinent  software 
materials  will  be  selected.  Each  participating  school  would 
recieve  nine  student  stations  and  one  printer  at  a  total 
cost  of  approximately  $16,000  per  lab.  This  hardware  configuration 
will  be  necessary  to  meet  state  guidelines  on  the  ratio  of 
students  to  computers  of  3:1  in  the  computer  mathematics  courses. 
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*<OGRAM  EVALUATION  REVIEW  TECHNIQUES  (PERT, 


PROGRAM  TITLE:    HIGH  SCHOOL  SUBJECTS 


PERT  NO. 


WHO 


5.0  Computer  Education 

5.1  Computer  Education 

5.2  Principal 

5.3  Committee 


WHAT 


WHEN 


Principals'  Orientation      April  '83 

Send  Out  Program  April  '83 

Proposal  Guidelines 

Schools  Submit  Plan  April  '83 

Hardware  Selection       April/May  '83 


5. A 
5.5 

5.6 

5.7  ' 
5.8 
5.9 
5.10 


Computer  Education 


Determine  Programs 


May  '83 


Curriculum  Development      Curriculum  Developed  May  '83 

Compucer  Literacy  (Non-Credit) 

Curriculum  Development      Curriculum  Developed  May  '83 

Computer  Literacy  (Credit) 


Committee 
Purchasing 
Purchasing 
Elem/Sec  Education 


5.11  Elem/Sec  Education 


Software  Selection         May/June  '83 

Purchase  of  Hardware              May  '83 

Purchase  of  Software             July  '83 

Curriculum  for  High  August*  *83 
School  Subjects  Distributed 

State  Approval  Computer  August  '83 
Literacy  (Credit) 
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PROGRAM  EVALUATION  REVIEW  TECHNIQUES  (PERT) 
PROGRAM  TITLE:    HIGH  SCHOOL  SUBJECTS 


PERT  NO.  WHO   WHAT   WHEN. 

5.12  Purchasing  Delivery  of  Hardware         August  '83 

5.13  Computer  Education  Follow-Up  Training         As  Requested 
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CHAPTER  SIX 
VOCATIONAL  OFFICE  EDUCATION 


I.  GOALS 

The  program  goal  for  computer  education  in  vocational  office 
education  is  to  prepare  students  for  job  entry  level  positions  in 
one  or  more  office  related  areas.  Word  Processing,  Data  Entry,  and 
Accounting  will  enable  graduates  to  enter  the  job  market  with  a 
higher  level  of  skills  and  a  better  knowledge  of  office  technology. 
A  student  should  be  able  to  secure  an  entry-level  office  position 
and  transfer  their  knowledge  of  word  processing  functions  to  any 
brand  of  word  processing  equipment.  The  goal  of  computer  training 
in  accounting  procedures  is  to  supplement  training  in  accounting 
basic  concepts,  principles,  and  data  manipulation.  The  data  entry 
component  will  provide  skills  for  entering  information  into  the 
computer  which  replaces  the  keypunch  course. 


II.  SCOPE 

Presently  f  fifty-five  vocational  office  education  programs  are 
in  thirty  high  schools  and  in  six  vocational-technical  centers. 
For  the  1983-84  school  year  eleven  of  the  fifty-five  programs  will 
be  equipped  with  five  microcomputers  and  one  printer  while  the^ 
remaining  forty-four  programs  will  be  equipped  with  two 
microcomputers  and  one  printer. 

III.  PROCEDURES 

This  plan  provides  for  the  location  of  microcomputers  in  all 
vocational  office  education  labs.  Computer  technology,  concepts 
and  application  will  be  integrated  into  the  present  curriculum. 
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IV,  CUHH1CUI.UM 

The  present  vocational  office  education  curriculum  includes 
training  on  the  following  equipment:  electric  typewriter, 
electronic  memory  typewriter,  10-key  adding  machine,  calculating 
machine,  machine  transcription  equipment  (dictaphones),  and 
keypunch  machine.  The  keypunch  instruction  will  be  deleted  to 
conform  with  proposed  curriculum  revisions.  The  State  Department 
of  Education  is  in  the  process  of  developing/updating  the 
curriculum  to  include  microcomputer  training  in  word  and  data 
processing . 

V.  TRAINING 

This  summer,  thirty  vocational  office  education  teachers  will 
be  offered  training  on  microcomputers  using  accounting,  data  entry, 
and  wor.d  processing  software.  This  course  will  be  offered  for 
college  credit,  which  will  require  the  teacher  to  pay  the  normal 
Memphis  State  tuition,  or  for  non-credit  at  no  cost.  Staff  members 
from  Memphis  State  will  conduct  a  one  week  workshop  with  assistance 
from  the  school  system's  data  processing  instructors.  Approximately 
twenty-five  teachers  have  already  completed  the  courses  required 
for  word  and  data  processing  endorsement.  A  short  orientation 
course,  using  the  equipment  purchased,  will  be  provided  for  these 
teachers . 

VI.  TIMETABLE 

Forty  hours  of  training  will  be  scheduled  for  the  thirty 
vocational  office  education  teachers^  during  the  summer  months  at  a 
vocational-technical  center.  The  participating  teachers  will 
pre-register,  and  the  training  dates  will  be  finalized  by  April  15. 
The  selection  of  the  hardware  and  software,  utilizing  available 
information,  will  be  finalized,  delivered,  and  installed  at  each 
school  by  August  15,  1983. a 
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VII.    HARDWARE  COST 

Piny-Five  printers  and  one  hundred  forty-three  microcomputers 
will  be  purchased  for  the  fifty-five  vocational  office  education 
labs.  The  state  will  provide  $209,000  of  the  estimated  total  cost 
of  $350,000. 
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PROGRAM  EVALUATION  REVIEW  TECHNIQUES  (PERT) 
PROGRAM  TITLE:    VOCATIONAL  OFFICE  EDUCATION 


PERT  NO. 


who 


WHAT 


WHEN 


6.0  Computer  Education 


6.1 


Commi  ttre 


6.2  Vocational  Education 

6.3  Committee 

6.4  Purchasing' 

6.5  Vocational  Education 

6.6  Purchasing  . 

6.7  Vocational  Education 

6.8  Purchasing 

6.9  Vocational  Education 


Principals'  Orientation  April  '83 
Hardware  Selection       April/May  '83 


Training  Dates 
Finalized 


April  '83 


Software  Selection  May/June  '83 

Purchase  of  Hardware  May  '83 

Procurement  of  Curriculum  June  '83 
from  State  Department 

Purchase  of  Software  July  1 B3 

Teacher  Training  June-Aug  '83 

Delivery  of  Hardware  August  '83 

Follow-Up  Training  As  Requested 
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VOCATIONAL  CENTERS 


I.  GOALS 

The  program  goal  of  Vocational  Data  Processing  is  to  produce 
students  with  job  entry  level  programmer  trainee  skills  and  to 
prepare  students  for  entry  into  higher  education  courses  leading 
to  data  processing/accounting  careers. 

II.  SCOPE 

Presently,  data  processing  is  offered  in  the  three  following 
school?:  Craigmont  High  School,  ,  Tre2evant  Vocational-Technical 
Center  and  Southwest  Vocational-Technical  Center. 

III.  PROCEDURES 

This  plan  adds  Data  Processing  programs  to  the  East  Vocational- 
Technical    Center    and    the    Sheffield    Vocational-Technical  Center 
during  the  1983-84  school  year. 

IV.  CURRICULUM 

The  State  and  Memphis  City  Schools  data  processing  curriculum 
will  be  restructured  to  include  new  programmatic  changes  including 
more  emphasis  on  in-depth  training  in  COBOL  and  business 
applications.  The  future  plan  is  to  expand  data  processing 
offerings  to  all  vocational- technical  centers,  and  to  update 
equipment  in  the  three  present,  programs. 
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V,  TKAININCi 


.Prior  to  the  HM3-tM  school  year,  m  two  data  processing 
hmchers  will  he  Inilnod  for  forty  hours  hy  Computor  Division 
personnel  to  use  the  now  equipment. 


The  purchase,  delivery,  and  installation  of  the  required 
hardware  will  be  completed  by  August  15,  1983.  The  software  to  be 
considered  for  selection  will  include  RAStq,  COBOL,  and  HPG,  and 
it  should  be  available  in  the  labs  by  August  15th.  The  training  of 
two  instructors  for  the  program  will  take  place  during  the  summer 
of  1983, 


A  computer  lab  will  be  equipped  in  each  center.  The  lab  will 
consist  of  computer  equipment  to  provide  eight  work  stations  and 
one  free  standing  microcomputer.  The  eight  work  stations  will  be 
connected  to  the  Administration  Building  Computer  Center  by  means 
of  telephone  lines.  The  total  equipment  and  software  cost  is 
estimated  to  be  $100,000, 


VI.  TIMUTABLi: 


VII.    HARDWARE  COST 
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'IUKiUAM  EVALUATION  KUVIKW  TKCIINIQUUS  (IMIUT) 
I'HOQUAM  TITI.r,:    VOCATIONAL  aKNTIUtS 


:kt  no. 


who 


WHAT 


wiu:n 


7.0  Computer  Kilucot ion 

7. 1  Commi  ttee 

7.2  Computer  Division 

7.3  Commit te 

7.4  Purchasing 

7 . 5  Purchasing 

7 . 6  Employment  and 
Placement 

7.7  Computer  Division 
7.B  Purchasing 

7.9  Vocational  Division 


Principal!} '  Orientation      April  '83 

Hardware  Selection  April  'A3 

Technical  Software  April  '83 
Selection 

Application  Software  Hay/June  '83 
Selection 

Purchase  of  Hardware  May  '83 

Purchase  of  Technical  June  '83 
and  Application  Software 

Employ  2  DP  Teachers  July  '83 

Training  of  Teachers  July/Aug  '83 

Delivery  of  Hardware  •■  August  '83 

Follow-Up  Training  As  Requested - 
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HTAIT  Dr,Vr.!,OPMr,NT 


I,  GOALS 

The  goal  of  this  Ktaff  development  component  of  this  plan  la  to 
adequately  prepare  the  principals,  consultants,  teachers,  librar- 
ians ,  and  resource  persons  to  assume  their  reaped! ve  roles  in 
providing  meaningful  computer  education  to  their  students, 

ik  scope 

The  specific  persons  to  be  involved  in  the  future  computer 
education  staff  development  workshops  will  be  determined  after  the 
program  proposals  have  been  received  and  processed  by  the  Office 
of  Computer  Education,  The  Division  of  Employee  Services,  the 
Computer  Division,  the  Division  of  Elementary  and  Secondary 
Education,  the  Vocational  Division,  and  the  State  Department  of 
Education  will  all  be  heavily  involved  in  a  most  ambitious  staff 
development  undertaking, 

III,  PROCEDURES 

Principal  orientation  workshops  for  the  elementary,  junior 
'high  and  senior  high  levels  are  already  underway.  The  principals 
attending  these  sessions  will  be  informed  of  the  overall  program 
philosophy,  the  potential  course  offerings,  the  available  hardware, 
and  the  guidelines  for  submitting  a  program  proposal,  High 
priority  will  be  given  for  staff  development  experiences  to  staff 
members  who  are  implementing  a  new  program  in  1983-84.  The  staff 
members  who  will  be  scheduled  prior  to  the  next  school  year 
include:  principals,  instructional  consultants,  school  resource 
persons,  and  teachers  of  specific  course  offerings. 
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•ill) 

MMIKAM  EVALUATION  MJVUM  TUCHNNJUIIH  (IMIHT) 

I'Uouuam  titm;j  KT.A!T.nr,VKj.oi»Mr,NT 


hut  NO, 


WHO 


B . 0  '  Computer  Kducal  i t>u 

H .  1  Computer  Mucation 

B.  2  Computer  Kducat  ion 

K.'.l  Staff  Development 

p.'i  Staff  Development 


 WHAT...   _  _  WIIT.N 

Prinrlpahi'  Orioni.iLitin     April  'B3 

Analyse  Training  Needs  May  'B3 

f mm  Rrlionl  Prnpona I 

Develop  Training  April/May  'Hi 

Modules  for  each  Area 

Schedule  Training  Sessions    May  '83 

Conduct  Training  May-Dec  '83 

Sessions 


8.f)  Computer  Education  Fol low-Up  Training         As  Requested 
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WMMAHY  AND  IUH ^MNtHNOATIONM 


■liilM  ImplomonLMion  plan  for  llu*  MHVMM  '  nuhnol  your 
reprnMonin  a  hold  hcgluniim  to  a  mullhyoar  program  dmdfliwd  lo  ' 
provide  computer  education  oxpnrinwum  for  nil  tiUidunUi  of  tho 
Memphis  CMt v  Nchonla.  During  Mm  firm  oponUlonnl  yuar,  an 
expansion  plan  will  ho  formulated  Which  will  bo  bawd  upon  both 
th«  goals  (ItMUrcil  •! rut  t Hn  practical  nsporlonro  qaiuiul ,  PrefMMilly, 
oi her  important  factors  remain  in  ho  nthlrnnnod  prior  to  the 
beginning  of  the  upcoming  school  year, 

A  standard  curriculum  for  ouch  component  of  computer 
education  ottered  in  the  school  system  oxcopt  vocational  oducal.lon 
will  bo  developed  by  the  Division  of  Curric  dum  Development.  For 
t.ho  K-fi  Computer  Awareness  component,  a  fh  at-yoar  Instructional 
module,  Icaturimr  a  soguonce  of  objectives  by  grade,  will'  bo 
developed .  A  fifteen  hour  instructional  module  for  tho  eighth 
grade  Computer  Literary  program  will  be  designed,  and  tbe  program 
will  bo  expanded  to  include  the  seventh  grade  the  following  year. 
In  tho  high  school  area,  a  one  semester  Computer  Literacy  curri- 
culum will  bo  developed  in  keeping  with  the  proposed  State 
curriculum  frame-work,  (credit  and  non-credit)  and  the  curriculum 
for  Computer  Mathematics,  Basic  Programming,  and  Multi-Language 
Programming  is  being  completed  as  a  part  of  the  mathematics 
curriculum  revision. 

Tho  selection  of  appropriate  hardware  and  software  must  be 
accomplished  to  make  the  plan  fully  operational.  Technical 
seminars  which  will  feature  impartial  experts  in  the  field,  and 
presentations  by  vendors  are  presently  being  scheduled  to  appear 
before  the  selection  committee.  Factors  to  consider  in  the 
selection  of  software  include  content,  cost,  adaptability  to 
present  hardware,  and  the  direction  to  be  taken  in  the  future. 
Hardware  needs  are  being  studied  using  Similar  criteria,  and  the 
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committee  will  make  recommendations  to  the  Superintendent  through 
the  Deputy  Superintendent. 

The  Division  of  instructional  Materials  will  continue  to 
catalog,  store  and  distribute  software  materials  to  the  schools. 
The  Division  of  Maintenance  will  expand  the  existing  audio-visual 
repair  shop  to  include  microcomputers.  The  computer  bid 
specifications  will  require  the  successful  bidder  to  sell  parts  and 
furnish  training  for  the  appropriate  maintenance  ^rmployees.  The 
cost  of  the.  hardware  to  be  purchased  the  fir^t  •  year  for  all 
components  of  the  plan  will  total  approximately/ $1 ,982',000.  An 
equipment  cost  summary  and  a  breakdown  depicting  the  source  of 
funding  appears  later  in  Appendix  A-2  and  A-3. 

To  help  ensure  the  success  of  this  program ,  the  following 
recommendations  are  offered  for  consideration. 

1.  The  Memphis  Board  of  Education  and  the  Superin- 
tendent and  Staff  will  continue  to  support  the 
commitment  to  offor  computer  education  experi- 
ences for  all  students. 

2.  A  blue  ribbon  steering  committee  composed  of 
business  leaders  associated  with  computer  science 
will  be  organized .  to  help  give  the  total  computer 
education  program  direction  and  support. 

3.  A  Director  of  Computer  Education  will  be  ap- 
pointed to  give  the  program  systemwide  direction, 
to  work  with  Area  Superintendents  and  principals 
in   the   implementation   of   the   program  and  to 

serve '  as  the  contact  person  and  clearinghouse  4$^. 
for  the  support  services  in  cooperating  depart- 
ments .  The  present  involvement  in  computer 
education  by  the  Division  of  Elementary  and 
Secondary  Education,  the  Division  of  Curriculum 
Development,  the  Division  of  Instructional 
Materials,    the    Division    of  Computer  Services, 
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the  Division  of  Vocational  Education,  and  the 
Division  of  Employee  Services  will  continue  but 
coordination  of  the  services  will  be  performed 
by  the  Office  of  Computer  Education.  This 
position  will  report  to  the  Superintendent 
through  the  Deputy  Superintendent. 


4.  An  effort  will  be  made  to  solicit  grants  and 
gifts  from  business  and  industry  to  supplement 
the  hardware  and  software  purchased  for  the 
program. 

5.  A  close  association  will  be  maintained  with  the 
State  Department  of  Education,  especially  during 
the  planning,  training  and  implementation  phases 
of  Computer  Skills  Next. 

6.  The  program  proposals  and  the  request  for 
additional  services  will  be  forwarded  from  the 
schools  through  the  Area  Offices  to  the  Office 
of  Computer  Education  for  disposition. 

7.  The  Office  of  Computer  Education  will  work  with 
the  Department  of  Pupil  Services  to  plan  for  a 
computerized  career  information  system  for  each 
secondly  guidance  center  in  the  school  system. 

In  conclusion,  this  plan  provides  for  the  immediate  expansion 
of  computer  education  in  the  Memphis  City  Schools.  Conceivably, 
all  elementary  students  (K-6),  all  eighth  grade  students,  and  the 
high  school  students  who  elect  to  sign  up  for  a  high  school  subject 
will  be  served.  The  specific  instructional  areas  of  expansion  will 
include:  Computer  Awareness,  Computer  Assisted  Instruction,  Basic 
Skills  Tirst,  Computer  Skills  Next,  Computer  Literacy,  Computer 
Mathematics,  Vocational  Office  Education,  and  Data  Processing.  The 
creation  of  the  Office  of  Computer  Education  ..will  facilitate  the 
coordination  and  implementation  of  this  comprehensive  plan. 
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APPENDIX 


PROGRAM  PROPOSAL  PLAN 


School  Name: 
Principal : 

Program  Title    (limited  to  programs  included  in  principals  orientation); 


A.     Program  Description/Organization  (number  of  students,  mechanics 
of  program,  instructor) 


B .     Pacilities(program  location  with  special  needs  such  as  outlets) 


C.     Personnel  (responsible  for  teaching  subjects(s)  and  qualifications) 


.  Training : 

A.     Name  and  assignment  of  Resource  Person  (comprehensive  training 
will  be  provided   for  one  resource  person  from  each  school) 


B.     Additional  Training  Needs  (Indicate  your  craining^  needs  for  both 
systemwide  and  school  level  staff  development) 


Plan: 
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EQUIPMENT  COST  SUMMARY 


PROGRAM  DESCRIPTION 


NUMBER  Of 
COMPUTERS 


COST  TOTAL 
PER  UNIT  COST 


COMPUTER  AWARENESS  35$ 
COMPUTER  ASSISTED  INSTRUCTION 

BASIC  SKILLS  FIRST  55 

COMPUTER  SKILLS  NEXT  200 

HIGH  SCHOOL  SUBJECTS  270 

VOCATIONAL  OFTICE  143 

VOCATIONAL  CENTERS   2_ 


$      500     $  179,000 
235,000* 
4,500  247,000 
1,836  367,000 
1,836  496,000  . 

2,500  358,000 


2,500 


100,000 


TOTALS 


1,028 


$1,982,000 


♦Continuation  of  Present  program 

♦♦Remainder  of  this  amount  is  for  CRT's,  printers,  and  software  to  be 
connected  to  the  central  office  computer. 
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SOURCE  OF  FUNDING 


CHAPTER  I  (CAI)  .   $  rtf.OlK) 

COMPUTER  SKILLS  NEXT  245,000 

1982-  83  CHAPTER  II  100,000 

1983-  84  CHAPTER  II  650,000 
VOCATIONAL  -  STATE  °  269,000 
VOCATIONAL  -  FEDERAL  89,000 
BUDGET  -  FY  83  294,000 
BUDGET  -  FY  84  100,000 

TOTAL  $#1,982,000 
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Memphis.  Tennesaeo  APPENDIX  B  September,  19B3 


NATIVE  COSTUMES  —  Theae  young  i*d«s  al  Oakhaven  High  School  wore  the  tud'twnai  **«  of 
The*  native  countries  during  Inlemelionai  Week  From  Hit  M*  Heu  HWong  |L*0  dress)  Chan  Tneu 
K,m  Soda  Ly  and  Ktm  Too  Lim.  aU  Cam&odun  and  Chandy  Yang  Hmong  Highl-ghls  ol  tn*  r-pnl 
were  Ironslal.ons  ol  meiugti  a"  J  name*  ol  American  studenls  mlo  lour  SoutheaSI  *»-an  languages 
Laol>an.  Khmer  H  mong  Vietnamese.  Spanish.  Lstrn  and  French 


Positive  Attitudes 


IS 


Welcome  to 
another  school 
yeeri 

WiU  H  be  an  ex- 
citing and  chal 
tanging  year  or 
|ust  "Ihe  same 
old  routine? 
vw.iw.tih  I'  alt  depends 

On  you 

Take  a  good  close  took  ni  your  at- 
lihrous  Perhaps  changes  are  in  order 
tflK„  positive  slePS  lo  pursue  new  ac- 
|jvtltt»s  and  interests  Involve  yoursell 
moii'  *iU>  others  Decide  lo  make 
siyniticanl  progress  m  you'  dealings  wilh 
students  Alt.ich  a  h.gh  value  to  your 
services 

AppfOitsH.no  a  new  school  ye.ir  wilh 
great  eilxrctlitions  can  be  Mie  hey  factor 
lo  success 


II  we  mat-e  up  our  mmds  to  move  .nlo 
our  wotk  with  positive  altiludes,  to'  a 
gcod  year  -  chances  ere  il  WILL  ho  a 
good  year' 


MIXED  REACTIONS  HEARD  ON  MERIT 

PAY  —  Pubi'C  demands  to  upgrade 
teaching  have  lent  Such  momentum  lo  merit 
pay  proposals  Mint  even  the  staunches!  op 
ponents  •  teacher  organiiatons  -  are  oiler 
»ig  only  muted  enhosm  At  cnngressional 
hearings  recently.  Ihe  Question  was  not 
whether  rnenl  pay  should  be  otlered.  but 
ho*  il  should  be  implemented 
■  II  will  be  very  ditl.cuit  tor  any  slale  lo  have 
a  supcor  school  system  wilnout  Changing 
Ihe  salary1  system.'  said  Tennessee  Gov 
Lamar  Ale  Hinder  whose  merit  pay  plan 
wiis  dHcated  m  ihe  state  legislature  atler 
intense  union  lobbying  Bu!  he  plans  lo  Iry 
ajar,  thiS  fall  With  greater  parlrtipat-on 
It  or.'  trie  Tennessee  Editrnt.Cin  Ass  oca 
Imn  toil  ll  find  governor*  a1"  over  Ihe 
Country  wiling  lo  r.t.cki  Wen  necks  out  over 
innovative  Pay  pians  tie  said 

-  (ErJu<..it<on  USA) 


5  Principals  Selected 
For  Danforth  Program 

The  Memphis  Cily  School  Syslem  has 
been  seiecled  as  one  ol  Irve  syslemsin  Ihe 
nalion  to  participate  in  The  Dentorlh  School 
Administrators  Fellowship  Program  during 
Ihe  19B3-B4  school  year  The  Purpose  ot 
The  Dantorth  Program  is  to  provide  oppor-. 
tunidcs  tor  continued  protessionel  growth 
and  development  ot  urban  secondary 
school  admmislretors  The  Danlorlh  Foun- 
dation Pays  lor  ell  expenses  connected 
w.lh  Ihe  program 

Secondary  principals  sfclected  lo  par- 
lictpate  m  The  Dantorth  Program  are  Mr 
LaVeughn  Bridges.  Principal,  Melrose  Migl; 
School.  Mr  Don  Colley,  Pr*icipal.  While 
Station  High  School.  Dr  Don  Jones  Prin- 
cipal, Flidgeway  High  School.  Dr  Ada  Jane 
Waiters.  Principal  Cra.gmonl  High  School, 
and  Mr  Dan  Ward.  Principal  Fatrley  High 
Schoo1 


Make-Up  Sessions 
Faculty/In-Service 

These  make  up  sessions,  which  .a»e 
equivalent  to  one-halt  I W )  day  ot  mservice 
each,  w*  be  pfovKJed  tor  Ihose  who  have 
been  absent  tor  en  approved  reason  on  a 
scheduled  facuttyy  mservice  day  The  dales 
tor  make-ups  lor  Ihe  first  semester  are 
Mon .,  Sept  19  —  4-7  p  m  - 

Airways  Jr  High 
Thurs  ,  Oct  13  —  4-7  p  m  — 

Boa/cl  ot  Educalton  Auditorium 
Thurs,  Oct  27  —  4-7  p  m  - 

Board  of  Educawm  Auditorium 
Tues  -  Nov  t5  —  4-7  p  m  — 

Board  ot  Education  Audilonum 
It  will  be  the  leachar  s  responsibility  to  «' 
range  lo  attend  Ihe  sessions  by  conlacl<ng 
Ihe  Division  ot  Employee  Services 
t454  S*4tJ  Teacher*  at«  also  expected 
to  make  up  dayfl  missed  lor  approved 
absences  as  soon  as  possible 


Computers!  Computers!  Everywhere!  -  Page  5 
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•  EDUCATION  RANKS  MlOM  IN  f  DLL  -  Educelton rar*a aecond  to  unemptoyrnent  U the pioalfrnpoctanl  toaoe  In  tha  1 984  presidential earn, 
paign.  according  to  a  Gallup  Po*  n 

Us*  man  oorttwd  of  me  780  edutts  aurveyed  wU  may  approve  of  the  way  President  Reagan  to  handUng  educalion  Aboul  45  percenl 
dwaptvoved,  while  23  parcanl  had  no  opinion,  the  poi  ehowed. 

Ol  tna  education  tosuea  Reegan  to  promoting,  martt  pay  ratad  highest  with  eo  Percent  of  thoaa  polad  approving  H  Trw  same  pe,cenlege 
5  M-d  mora  money  ahouW  go  lo  puN*  educehon  and  taachar  training,  arthough  only  ekghtty  more  than  ha«  would  ba  w*,ng  to  pay  higher  taxes 
for  such  mpiOvemenls 

A  conahiufonai  amendment  lo  parm.l  prayar  hi  public  achooto  atoo  was  highly  favorad.  and  respondent  apUt  on  tuition  tax  credits 

—  (Educalton.  USA) 


MRS  ERMA  JOHNSON  JAMES 
Rehred  Teacher 
Cmcagu  Park 
Juna  1,  1983 

MRS  ROSE  D  MILLER 
Reload  Teacher 
East  High  . 
June  6   198  3 

MRS  NAT ALEE  DEAN 
Teacher 

Sou  in  Sid* 
June  tO.  t9B3 

MRS  FLORINE  BELL  MILLER 
Retired  Teacher 
Snowden  Jr  High 
June  22.  I  3B3 

MRS  ANNEnE  B  McFlELD 
•Retted  Teacher 
Lee'*>  Elementary 
June  30.  1983 

MISS  MAXINE  SMITH 
Reined  Teacher 
Messck  Hign 
Ju'y  1 1  19B3 

MRS  ELIZABETH  P  WHARTON 
Retired  Teacher 

Brockmoade 
July  12.  1983 


September  Calendar 

t  — Memphis  Council  PTA  School  of 

Inlormaiion.  9  a  m  .  Bd  Aud. 
2— Time  Reports  Due  by  4  p  m 
5— LABOR  DAY  HOLIDAY 
8-9— Rosh  Heshaneh 
g-PAY  DAY,  ALL  EMPLOYEES 
t3— MEA  Facully  Rep  Assembly 

15—  Memphis  Council  PTA  E*  Bd  . 
ID  e  m 

16—  Time  Reports  Due  by  4  pm 
t7— Yom  Kippur 

19  22— CeMorme  Achievemenl  Tests, 

Fall  Testing 
2t—  Joml  Mealing,  Principals  E*  Bd 

&  Supls  E»  Coun 
23-PAY  DAY  ALL  EMPLOYEES 
-MID  SOUTH  FAIR  STUDENT  HOLIDAY 
-STAFF  DEVELOPMENT  DAY  FOR 
TEACHERS 
26— Supervising  Build.ng  Engineers  Ming  . 
t  p  m  .  Bd  And 

28—  Adoptees  ol  Adopl-A-School  Program 
Sharing  and  Learning  Session 

8- 10  a  m  ,  Bd  Aud 

29-  30— Time  Reports  Due  by  4  p  m 


Everywhere  end  al  all  times  it  is  in  your 
power  lo  beheve  justly  lo  Ihoae  who  are 
aboul you 

—  Marcus  Anlonmus 


Reflections 

Thn  ma.T  who  lives  lor  htmsell 
is  a  lailure.  Ihe  man  who 
liven  lor  olheis  has  achieved 
Irue  Juccess 

—  Norman  Vincent  Peeie 


BRDOKS  ART  OALLERY  TOURS  - 
Education  tours  are  available  al  Ihe  Brooks 
Muaeum  ot  Art  Tuesdays  through  Fridays 
from  10am  lo  5  pm  Admission  is  Irei! 
To  aet  up  tours,  cafl  726-5266 
Outreach  In  me  Classroom  eciivihes  w. 
conducted  on  the  first  and  third 
Wednesdays  ot  Ihe  month  Museum  Mup 
peta  is  for  grades  K-2  and  Art  Appreciat'On 
for  gredes  3  6 


MEMPHIS  BOARD  OF  EOUCATlON 
Mrs  Bert  Proslermen.  President  Car' 
Johnson.  Vice  President.  Jem*i> 
Blackburn.  George  Brown.  Ji  .  Dr  Ma 
Meuney.  Mrs  Maxme  Smith.  Dr  Tom 
Stern,  Mrs  Juenita  Walktns.  Dr  J  C 
Williams.  Commissioners 


STAFF 

Dr  W  W  Herenton.  Superintendent 
fley  Holt,  Depuly  Supermlendunl 
Business  Services  Area  Supennten 
dents  CelheL  Slevens.  Dislrid  I  Qu>rv 
me  McCormiCk.  District  II.  Dr  B,li  Sweit 
District  til.  Billy  Evans.  DislnCI  IV,  D< 
Gene  Olds.  Asst  Superintendent.  Pur 
aonnel  Services  Sare  L  Lewis  Assl 
Supermlendenl.  Curriculum  endlnslruc 
tton.  Lee  Thompson,  Asst  Supurmten 
dcnl.  Plant  ManeqOmcnt.  Dick  Wa'kur 
Asst  Supermlendenl.  Business  Allans 
and  Johnnie  WBlson.  Assl  Supermien 
denl.  Pupil  Services 


Published  monthly  dunng  the 
regular  school  session  by  the 
Board  ot  Education,  Memphis 
City  Schools,  2597  Avery 
Avenue.  Memphis,  Tennessee 
38112.  Pivision  o!  Public  Infor- 
mation, Community  Involvement, 
and  Race  Relations  —  Robert 
Simonton.  Editor. 
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THEY'RE  THE  GREATEST!  —  Adm<nistrativd  C>ei>Cal  Personnel  Employees  ol  thenar  lor  1  9H2  6.1 
b*'nucoo0ra!i.Mt«Ot>,  SMpl  Hnremon  ore.  trom  felt  Mrs  Petsy  So»0.  secretary  ■  GviS'on  ol  Emus, 
mem  and  F'lai^meni  MorKK#We  Mention.  Mis  OpeJUnmy.  secretary  10  the  Board  Ol  Educate  is'r 
rei.'en.n  junel  EmD»OyeeotmeYear  and  Mrs  Cidudette  White  OMsel  punier  in  the  D.v.von  n»C3"' 
IKtnvHory  Ed^caiton  HonoraWe  Menl>on  these  outstanding  employees  were  ended  o>  the.r 
in  an  even!  wh.cr  <s  tlated  to  be  an  annual  atla.r 


K-12  Social  StudieB 
CD  Program  Begins 

With  a  reduced  budget  \ty  goals  ot  1h« 
aocul  iludifi  curnculun>  development 
workshop  were  revised  to  include  the 
development  ot  the,  course  description, 
course  uoais  strands  units  and  obiucdves 
tur  uddi  grade  subject  nioa  m  aocuil 
stupes  K  1  i' 

Operating  on  a  reduced  budget  IhiS  past 
summer  Uleen  teachers  uiemonlary  and 
Secondary  worked  tur  live  hours  per  day 
liom  Jul>  IB  August  A  m  the  Curriculum 
Lab  at  FdifView  Junior  High  School  The 
days  worked  var<ed  Irom  e>gh|  days  tor  two 
league's  to  louiluen  days  tor  others, 
depumting  (in  Ihe  assignment  Ot  subiects 
to  the  tethers  Eacty  teacher  was  Selected 
tor  his  her  certiiicalon  versatility  allowing 
eduti  lOiintH"  tu  work  across  Mibn*r.l  areas 
tn  |he  5LM  Studies 

These  (cache's  awc  outstanding  m  |heir 
knowledge  content  methodology  and 
wMo^  atJ'i'1>  They  workt?u  beyond  the 
hoi/s  lhe>  were  pd.d  'or  and  worked 
cooperative^  to  rvach  the  yoais  set  tor  the 
woiksfitip  The  wOrkf.hOf)  goals  were 
tea.  tn»i|  lieoiuse  Ot  the  d'>d'«  alain  hard 
work  nn»i  pn>«essional  e«p*»M<be  ol  the 
ltM(.h««*b  who  are  to  tie  comnipnded 

Area  consultants  wo'^ed  with  the  lead 
curxctiium  consulUM  Dr  Catherine  P.O'e 
da-ty  Mm,  Arin  L.mdsen  and  M'S  Vivian 
DiliiPiunl  worked  d-rer.H,  w.lfi  the  nnfrrnr 
lfl(f  lt,ii.'<tV!.  A't"  pW'OSl't  Soliport  Irom 
Mrs  Avis  Foreman  when  he'  schedule  per 
m.lted 

At  |he  Si-rondary  level  Mr  TomnneConn 
worked  w<lh  thtr  secondary  teachers  each 
tlav  Curriculum  development  activit.es 
nei  esvlate  the  mvoUen.ent  ol  content 
Specialists  teachers  were  taught  how  to 
organ. ie  content  and  develop  obietKes 
uSmg  the  webbing  technique 

Mrs  Oo'Olhy  Evans  research  consul 
tam  presented  an  overview  ol  the  study  o! 
the  social  studies  curriculum  wh.ch  enabled 
the  teachers  to  know  where  areas  o* 
weaknesses  lay  m  the  present  curriculum 
and  how  to  remedy  Inose  weaknesses 

Mrs  Barbara  Jones.  Curriculum  Division 
Diredor  welcomed  teachers  tc  tne  cur 
nculum  wr.|iny  arenj  and  Mrs  SiataLP*:S 
Assistant  bup<>rip>lenaem  ol  the  *Dep.vi 
meni  o'  Cu»r>rulu"i  itnij  Inslruct.on.  vis  led 
the  leact'«,"J  and  o'terel  her  support  and 
appr^'CH-un 


There  >s  no  Deaut.'.f"  o'  comp1" » 'nf>  or 
!r,rrr.  cm  h»-f.,i/i,iur  i.*e  Ihrr  w.t,n  to  Sr.,itter 
|0»  rtn  J  Put  pan  ,V0  .r'd  uS 

-  Hatftn  WiUdo  fcmersof 


Preventive  Maintenance 
Program  Is  Established 

Tnp  Division  ol  Plant*  Operations  has  m- 
iliated  a  pievertive  maintenance  Program 
which  is  designed  to  provide  a  systematic 
way  ol  helpmg  to  prevent  ma|0r 
breakdowns  withm  Iho  mechamcn)  systems 
■n  eat  h  scbooi,  as  well  as  other  component 
parts  o'  Hie  building  The  preventive 
maintenance  system  is  designed  to  provide 
A  method  whereby  the  Supervising  ButWmg 
Engineers  must  inspect  specific  items  on  a 
scheduled  basis,  and  then  indicate  the  time 
on  which  the  item  was  inspected 
The  Supervising  Building  Enr,|ineer  Will  cor- 
re-I  the  dilicienc.es  found  prodded  the 
deficiencies  a'o  not  major  m  nature  II  the 
Supervising  Building  Engineer  tmds  that 
repays  are  needed  then  such  repairs  will 
be  requested  by  requisition  Irom  the  Divr 
sion  of  Plant  Maintenance 
The  prevertt've  maintenance  program  will 
be  monitored  at  (he  5amt  nme  thai  some  ot 
our  inspections  are  conducted  m  each  ol 
the  Buildings  ThiS  System  Should  serve  to 
improve  the  operations  ot  tne  Schools  and 
sa^e  considerable  monies  which  can  then 
bi-  used  to'  Other  items 


Congress  has  adopted  a  lirst  budget 
resolution  that  would  mcrease  Umding  tor 
Educational  Development  programs  by 
about  $T  pill.cn  over  l,s(.ai  1983  tor  a  total 
0"  $lb  1  ti'li-u" 


Clerical  Committee  Selecttd 

The  Administrative  C*«ricai  Committee 
has  been  named  (or  1983-1964  lollOw"3 
an  election  by  administrative  clenca1  p»" 
sonnet 

The  committee  includes  Ann  Howa'5 
Administrative  Inlormdlicn  System  B'*?nda 
King  QiviSion  ot  Research  Services  Oi'-e 
l.yies.  Publ-c  tntormation.  Commun.ty  In 
volvomont  and  Race  Relations  Sandy  Rite 
Division  ot  Security,  and  Linda  Ward.  D1.. 
Sion  ol  Employee  Services 

English  Teachers  Set 
Peabody  Meet  Oct  1 

"Basics  and  Beyond  -  trom  the  Delta  to 
the  Smokies"  is  the  theme  ot  the  Ten 
nessee  Council  ol  Teachers  ol  English 
meotmg  scheduled  lor  the  Hotel  Peabody 
on  Oct  t  The  event  is  co  sponsored  by 
the  Shelby-Memphis  Council  ol  Teachers 
of  English 

Registration  rs  now  being  accop'ed  to' 
the  meeting  ■  contact  »'ulia  Nichols  nt  Cra  ^ 
monl  High  School  Adrian  McCtaren  Ncih 
Area  Consultant,  is  program  director  an;j 
coordinators  ere  Dr  Juno  Pose  flicht*» 
Memphis  State,  and  Frances  Haynes. 
Shelby  County 

ThP  English  teachers  will  convene  al 
8  30  a  tn  and  the  meeting  w,lt  conl.'iue 
IhioughOul  the  day 

Eighteen  writing  achievement  awa'd^ 
be  prosentod  to  students  ot  Engi.sh  ho^" 
around  the  star*1 
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We're  Proud  of  You! 


WHITE  STATION  HJQH  SCHOOL'S  loam 
placed  first  n  me  Tennessee  MocK  Trial 
Competition  Finals  at  Nashville  This  is  the 
second  year  they  have  placed  first  m  the 
statu  Central  Hiuh  placed  third  All  en 
pensos  tor  the  teams  y*ere  pa«J  by  the  Ten- 
nessee Bar  Association  snd  the  Memphis 
Young  Lawyers  Association 
Memphis  City  Schools  had  three  toP  win- 
ners m  the  Congression.il  Art  Show  First 
Place  •  Lorynjo  Spihes  ot  OvOiton  ■  LINDA 
QIBSON  leachor.  Second  Place  ■  Bill  Kim 
br»oi  0I  Trejevant  SANDRA  SHORT, 
teacner  and  Thud  Place  Lonnie  Robinson 
ol  Overton  ■  LINDA  GlBSDN.  teacher  Tht! 
tirsl  place  winners  were  m  the  National 
Congiessional  Show  m  Washington  se- 
cond and  third  place  winners  will  be  e* 
hibited  in  Congressman  Harold  Ford  s 
Washington  otltce 

LORRAINE  WILLIS.  f«st  grade  teacher  at 
Idle  wild  E'ementary  has  received  a 
Recognition  o»  Service  Award  lor  1983 
I'om  the  Association  lor  Childhood  Educa 
tton  InlerndtionariACEll  In  bestowing  this 
ftw.ird  ACfcl  recOgnu»s  Mb  Will*  lor  hei 
service  to  children  a«d  for  actively  Pro 
moling  trie  go,us  ol  this  association 
DICK  WALKER  AsSistaM  Superintendent 
of  Busness  AllttfS  ha*  been  elected  as  u 
Oirenfor  lo  the  Board  ol  the  Naf.onai 
Assocmtion  o*  Accountants  He  is  a  Past 
prevdenl  u»  Ihe  Mernphts  Chapter  Ot  tht? 
National  Assouaf'on  of  Accountants,  tht* 
1982  P.iM  Cha;rman  ol  Ino  Tennessee 
VrtUt.'y  Courcil  of  the  Association  and  last 
year  roceived  ihe  coveted  Harry  Cannon 
Distinguished  Service  Award  trom  tne 
Memphis  Chapter  He  is  also  the  immediate 
Past  President  ol  the  Tennessee  Associa 
I, on  ol  School  {Justness  OlLcmis 
ROLLIN  KOCSIS  art  instructor  at  Corry 
Junior  H  gh  has  had  se/e'a)  atides  publish- 
ed recently  m  arl  [ournals  Four  articles 
were  pubt.shed  by  Senool  Arts  and  one  by 
Arts  Activlttei  He  had  an  article  m  the  July 
issue  ol  Art  tnd  Critt  Pubhshod  in  war 
wiChsh.re.  England 

LORE  H.  HISKEV  American  H.story  Bnd 
Humanities  teacher  at  Central  High,  was 
awarded  a  $3,000  fellowship  by  the  Coun- 
cil tor  Basic  Education  The  award  was 
made  noss>bie  through  a  grant  from  the  Na 
Itonal  Endowment  for  Ihe  Humanities  for 
outstanding  hign  school  teachers  Mrs 
HisH'y  also  receded  the  William  Coe 
Fellowship  lo  study  Amerrcan  Hislory  at 
Stanford  University  (Calilomiai  during  the 
summer 

JULIE  ERVtN  of  SnowJen  Schoo1  antf 
DIANE  JONES  ol  Woodda'e  High,  are  to  be 
commenced  for  having  studonts  win  firs! 


places  n  (he  Tennessee  History  Day  com- 
petition at  Middle  Tennessee  Stale  Univer- 
sity Anant  Shah,  twelfth  grader  at  Wood 
dole,  won  the  senior  division  media  presen- 
tation category  with  a  sWe/lape  presente 
lion  Ethan  Beer,  eighth  grader  at 
Snowden.  won  the  Junior  division  historical 
paper  Sward  These  two  students  had 
previously  been  winners  *i  the  district  com- 
petition ai  Memphis  steto  and  represonled 
Tennossoe  at  National  History  Day  n 
Washington 

BETTY  KRONE,  resource  teacher  tor  hear 
mg  impaired  studonts  at  While  Station 
Elementury.  received  both  the  Memphis 
and  Tennessee  Councils  lor  the  Hearing 
Impaired  Distinguished  Service  Awards  this 
year 

CARL  JOHNSON,  s  member  ot  the  Board 
of  Education,  has  been  to  appointed 
regional  coordinator  of  the  Tennessee 
Legislative  Network  (TLN)  lor  Memphis- 
Delta  Developmental  distncl  The  Ten 
nessee  Legislative  Network  ts  a  lunctcn  ot 
the  Tennessee  School  Boards  Association, 
an  organization  ol  school  boards 
throughout  the  stale  The  TLN  develops 
legislative  priorities  withm  the  scope  ot 
resolutions  and  positions  adopted  by  the 
TS8A  Delegate  Assembly  and  coordinates 
legislative  act>vities  lo  accomplish  the 
priorities 

WILLIAM  D.  READ.  Librarian  at  the  Cam- 
pus School,  and  MRS.  VERNISTEEN 
SIMON  Librarian  at  Hamiltop  Elementary, 
were  recently  selected  as  committee 
members  ol  the  Tennessee  Library 
Association  Tennessee  Children  a  Choice 
Booh  Award  tor  the  1 983- 1984  year  The 
committee  is  composed  of  t5  members 
representing  school  librarians,  public 
libianans  and  library  educators  trom  Ten- 
nessee 


For  the  past  six  years,  MRS.  OLA  MILLER 
teecher  ot  Cosmetology,  at  Northsrde  High 
School,  and  MRS.  EVA  D.  WESTBROCK 
teecher  of  T  M  R  III  t.  at  Klondike  Elemen 
tary  School,  have  been  cooperating  with 
each  other  Mrs.  Miller's  students  shampoo 
and  style  the  hair  of  Mrs  Westbrooh  s 
students,  once  every  other  week  Bom 
classes  ot  students  benefit  Irom  th «, 
cooperation.  Mrs  Miller's  studonts  gam  e> 
pertence  m  the  field  ot  Cosmetology,  wh  'v 
Mrs  Westbrook's  students  grow  in  Sooni 
Relations  at  the  same  time  they  are  learning 
to  be  well  groomed 

ZOO  Murray.  SNOWDEN  SCHOOL  Rhonda 
Rowland.  COLONIAL  JUNIOR  HIGH  an;; 
Pa*a  Faudree.  WHITE  STATION  HIGH 
have  been  chosen  winners  in  Liberlylnnd  s 
"What  America  Means  To  Me"  contest  The 
winners  and  their  teachers  weie  guests  o' 
Liberty  land  to  hear  Ihe  essays  read  on  the 
public  address  system 
TOM  SCRUQQS.  computer  teacher  at  Ea?' 
High,  has  received  a  certificate  Of  me' t 
Irom  "Electronic  Learning"  maga-tme  for 
outstanding  classroom  accomplishments  in 
educational  technology 
WHITNEY  ELEMENTARY  SCHOOL  5t'i 
and  6th  graders  Participated  in  e  stor, 
writing  contest  It  required  collaboralcr-. 
between  en  euthor  and  illustrator  Lout- 
Nelson,  e  Whitney  parent  and  creator  ol  |r-f 
Uncle  Louie  series,  initiated  the  project  a  i'J 
rewarded  the  winners  with  coPies  01  "h-s 
booh 

Tne  winners  were  Richy  BallJ'd  PaV 
Sanders.  Fonde  Paschal!.  Marion  McClu'e 
Tamiha  Coleman.  DaPhne  Hall.  Matthew 
Hsgey  snd  Timolhy  Bell 
MRS.  RUBY  PAYNE  6th  grade  teacher  an* 
MARQARET  DIXON.  Chapter  I  counseio> 
coordinated  the  activity 
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BVTE  LINE  -  COMPUTERS  IN  THE  NEWS 


Computers!  Computers!  Everywhere!      pr©,$  The  MH"  Key  For  Help 


It  may  just  Mem  that  way,  but  many  Memphis  City  Schools'  employees  axe  being  sur- 
rounded by  computers  In  tact  over  nine  hundred  end  sixty  computers  have  been  delivered 
Since  June  1 5  and  there  ere  more  to  come!  Perhaps  a  count  by  instructional  program  will 
help  everyone  underatand  |ust  what  is  to  be  used  where,  by  whom,  (or  what??? 

The  elementary  computer  awareness  program  is  using  the  Tl  (Teas  Instruments) 
99  4 A  microcomputer  with  a  Commodore  color  monitor  Each  participating  elementary 
school  has  received  three,  tour,  or  live  computer  systems  depending  on  the  achool  e  enroH 
ment  Appropriate  sotlware  and  other  instructional  materials  are  also  being  provided  1o  Ihe 
schools,  to  support  the  computer  awareness  instruction 

The  junior  high  level  program  generally 


follows  Ihe  Tennessee  Department  ot 
Education  s  Computer  Skills  Next  Program 
A  pari  ot  Governor  Alexanders  Belter 
Schools  Program  Computer  Skills  Next  is. 
filially  a  lifteen  hour  instructions!  P'ogram 
m  computer  literacy  A  second  hlleen  hour 
Program  is  cuffenlly  being  planned  as  a  se 
Quel  lo  the  initial  program  Participating 
schools  huve  received  live  Franklin  Ace 
1000  microcomputer  systems  with  NEC 
monitors  four  ot  I  he  Franklin  systems 
have  One  dish  drive  wn.le  one  system  has 
dual  (I.sk  dnve-s  and  an  Epson  M*  100  dot 
rrvilrm  imparl  pr.nlei 

Eacn  iMjfi  school  has  also  installed  a 
microcomputer  laboratory  tor  use  in 
teaching  computer  literacy  and  0*  courses 
m  computer  programming  Each  labotaiory 
hirt  len  Frankl.n  Are  1000  systems  and 
NEC  monitor*  Nne  Systems  have  Single 
d>SK  drive  /. hili'  tht-  tenth  SySli.'m  has  dual 
d,t.i.  drves  and  fitnor  an  Epson  MX  lOUti 
printer  or  ar»  Oktdata  9?  printer 

Voc.it  onai  oiMte  «;ducation  cl.tsses  wiU 
be  uS«nq  Tl  PCs  lU^us  Instruments  Pro 
leShinn.i1  CompiiVrsi  to  tt.'ach  word  p'o 
cess.rg  a"d  general  lodger  accounting 
clnsses  two  vocational  n>chn>cai  centers 
an*  rect"vi'1|j  lermtnjiis  to  connect  lo  the 
IBM  n>a>nt»ami«  at  Ire  Admmstrat<on 
Bulletin:; 

Base  Skills  First  computers  uhhjedlast 
year  ate  tie 'no  uP  graded  this  year  with  me 
taster  OkKlilta  92  Ptintt"S  IhiS  l«»il  and 
replacement  ot  the  Apple-  ll  miCrocom 
puters  at  Itie  end  ot  I  he  f,ili  semesler  with 
the  Tl  PC  mentioned  ahove  Tnt'  Okidala 
9;'  has  a  Suly  pe»c»»nt  lastei  prmt  speed 
and  me  Tl  PC  nas  lour  t.mys  tne  memory 
and  "lore  trian  twtre  the  disk  capacity  ot 
the  Apple  c-.jr'ent',  benj.  used 

Tin.  summrr  n.is  ln-i-n  indeed  busy  as 
lh».»  to.f  >t>ndo's  n,ur>  mowed  .iround  tnec> 
ty  loHo>M>.J  b>  or  in  Iront  of  Ine  elurbe 
Ci.'nfc  tn'.t.iinv)  Ihe  *if.ng  to  POWi.'r  |h»« 
enuipmvnt  Th»-  only  people  who  possih'v 
ma>  naveDeenmo*"  act.**'  ita»v  bvm  pr^ 
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MCS  Byte's  Into 
Computer  Education 

On  April  li.t  963.  the  Memphis  Board 
ot  Education  approved  Ihe  Computer 
bduca1>on  tm  pin  mentation  Plan  tor  Mem- 
phis City  Schoo's  thus  selling  m  motion 
numerous  activities  The  goal,?!  computer 
education  for  all  students  grades  K  1 2  has 
been  set  a  year  earlier  by  Or  Herenlon  and 
im>  Boa'd  ot  Education 

A  Computer  Education  Steering  Commit- 
tee has  been  established  to  coordinate  Ihe 
various  areas  ol  the  Program  Or  David 
Moore  Director  ol  Computer  Education,  is 
the  chapman  ot  the  commillee  and  has 
responsibility  (or  hardware  coordination 
Mi  CM'  Burd'Ck  Director  ol  Plant 
Maintenance,  has  responsibly  tor  lacil'hes 
supoort  and  equipment  maintenance  Mr 
Bob  Hendn.  Director  ol  Elemen- 
tary Secondary  Education  represents  Ihe 
BSF  program  Mrs  Barbara  Jones,  Director 
ot  Curriculum  Development,  has  respon  ■ 
sibilily  tor  curriculum  implementation  Mr 
Stan  Pruelt  Director  ot  Instructional 
Malennlu  has  responsibility  lor  sotlware 
a'<d  related  instructional  materials  Mr 
Frjnklm  Schroe'  Director  ot  Vocation.il 
Educat'On.  coordinates  Ihe  vocational  com- 
puting operations  and  Mr  Bobby  Young 
Director  6'  Employee  Services  facilitates 
Ihf  computer  s'an  developmenl  activities 
Mr  flay  Hoil  is  an  e-ollicio  member  ol  Ihe 
committee  Mrs  Norma  Jones  is  atso 
ass  sting  Ihe  comrmtiee  m  Ihe  coordination 
ot  Ihe  over  all  p'ogram 

Tno  Computer  Education  Program  incor- 
porates seven  smaller  programs  Spanning 
all  grades  and  potentially  involving  alt 
scnoois  The  Computer  Awareness  Pro 
gram  is  Ihe  m.t.ai  mslruclional  progmm  lor 
Students  m  grades  kindergarten  Inioucjh 
grade  S>-  Computer  Sk.llS  Ne«t  is  Itie  junior 
high  Proqram  wniCtr  initially  involves  mostly 
egttn  graders  inlroduclion  lo  Computers 
aril  a  variety  o(  programming  courses  are 
ava-Mhie  to  high  school  students  Voca 
tionnl  oiliCf  j'ducahon  stud'.'-Ms  will  be  »n 

tfO'Jir.'.orl  to  LOmbutt"s  'or  word  pfOCesr, 


As  the  school  year  begins  many 
teachers,  prmcrpals.  and  other  personnel 
wiU  be  working  with  computer  equipment 
which  may  be  unlamiliar  to  them  There  are 
several  suggestions  that  might  be  useful  loi 
perple  to  remember  when  problems  are 
encountered 

1  Read  the  user's  manual  and  loHow 
directions  As  simple  as  that  may 
sound  answers  to  Problems  and 
Questions  are  nci  unique  with  you  and 
frequently  have  been  answered  by 
the  manulaclurer 

2  Experiment  it  you  encounter  a  sotl 
ware  Problem  (the  Program  does  not 
operate  the  way  it  shouldl  The  APPie 
user  s  manual  states  lhal  you  can  not 
hurt  Ihe  computer  by  tyPmg  anything 
on  the  keyboard  unless  you  are  us  n^ 
a  hammer  The  Division  ot  Insl'ciionai 
Materials  1454-52441  may  be  able  to 
assist  you  if  Ihey  are  familiar  witn  rj- 
have  a  copy  of  the  particular  program 
you  are  using 

3  Hardware  or  equipment  problems 
may  be  resolved  by  can  ng  me  Aud<o 
Visual  Shop  ot  the  Maintenance  Divi 
Sion  (454  55561  A  technician  wh 
discuss  the  problem  with  you  b» 
telephone  and  make  suggestions  It 
all  else  fads,  a  MC5  technician  will  b». 
dispatched  lo  your  school  lo  ma^ 
the  repair  or  take  Ihe  equrpment  to 
Ihe  shop  tor  repair 

REMEMBER  —  the  best  way  lo  solve  a  pro 
blem  is  to  prevent  the  Problr.-m  by  read  ng 
the  manual,  following  instructions  and 
taking  care  ol  vour  equipment  an:j 
especially  taking  care  o'  your  sottwiw 
The  Sotlware  is  far  more  dei.cale  tnan  \*w 
hardware  II  you  have  further  Question-* 
please  call  the  Division  ot  Computer  Educa 
lion  at  454-5409 


rng  and  general  ledger  accounting  pro 
grams  while  students  at  East  anrj  Sheft.wd 
Vocational- Technical  Centers  will  uM'/f-  If 
minals  of  the  Memph  s  City  Schools  ma  n 
frame  computer  to  learn  programing  in  a 
vocational  setting 

A  variety  ol  stall  development  au  t' . <i  <■ 
have  been  conducted  lor  teachers 
secretaries,  principals  consultants  anrt 
Other  administrators  Man,  more  Sl.i'! 
development  opportunities  are  be.ng  pl.inr. 
ed  to  mcrtvse  tht1  compule' 
awareness  liter?. y  ot  Memprni.  Cit, 
Schools,  employees 
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GALLERY  GRAND  OPENING  —  The  rtctnl  oo#nmg.  ol  Tn»  Lloyd  C  McOoug*!  Ga»try  of  Art  al  Central  High  featured  outstanding  worHi  by  ltuder.i  art  sk 
aniio-e*  atj-ue  co*aol -nteiaMed  Irnrnai  andpatrons  Mr  LtoydC  McDouo*i  ainslantDnnCipalatCantrai  u  tXJutad al  h»tl  witntM  wile  Ca'o'yf  Not 
AtHii  Pt  ron&.iit.mt  ai  f,ghi  a<e  H.n  H.os  Cenirai  an"  mshucior  and  Bettye  Pittman  ait  consultant 


Employee  As  si  a  tarice 
Enters  Se co ml  Year 

trv  Memphis  C-i>  Schools  Employee 
AF,MSia"c«  Program  it  6P)  *as  initiated  last 
y*'.i'  tor  princif',j>s  leiic^ef  s.  no 
nwnMr.ttuM,  anil  rn'ft.i'  ST.»!f  lG>  provide 
t.,.,.  jii.>I,...vi>ii.i.  and  CONFIDENTIAL 
dS>..sl.in>.  ■-  ly  iTT>i..(ir*TS  ,ind  tnt<ii  •(« 
mtxJ-ii'i-  Muni,  fre">t>«"S  TnebV  so<  vn.es 
■n  tnr  'our.  ol  .n.tyf iiiliOC*  ft  counseling  a'*.' 
fjiOVirli-fl  ti  r  0%"  Hifult<On;il  and  Fit'^-i,' 
Cf>u'"  r,.,  ,  .",  IO(  .>t"ll      44h(.i  f  ly.S 

iJu-',r,  B-.-!  ■•■      r,f.t  Mi-ii-r-  ,  Pid/,i 

[Ik,'  !".,    Part":  fc.i! <■''  'S  tnnl.'Ji'nfiiil  and 

d         nul   j'Vc.1   an  I'inpi'Jt s  ir>t'  0/ 

t»>.  u«nu  j  part  o'  inp  pu'so'mi'i  1  n' 

Nr  a  Ut>sir>(»'vt>  brochures  wti  be 
diSl'iDti'i'd  trus  mori|t»  'or  ine  19f»3fcU 
'yf.r  i«  ad'W-cjr  toifSi'lc's  A'*'  avaiUMi' 

10  jt!  Spools  I'jr  Short  [Jf »>s»>nt.lt  0"b  On  H  e 

procj'a1"1  anrt  trj  sf>o*  .1  Uii  uriti*K-d 
Sorrewhi'if  10  T./r.  biiSt'd^n  .1  s>nwl,ti  or 

b.i"  v.nooi  s>sit'">  E*f 

For  mo'i>  information  reoa»d'tq  tne  pro 
g'.irr'  contact  EAP  counselors  OTecHy  at 
33.'  60t'-1 

DO  YOU  WRITE  PDETRY?  Maybe  you 
\  haj«"  sort'i1  otel  poems  st-iC1  bach  m  a 
'O'essf.1'  timber  Of  hidden  up  in  the  atdc 
Now  is  your  ch.ince'  To  wm  contest  money 
a»d  h;|»v  your  popms  published 
The  rvM  S0.1t h  Poetry  Festival  will  be  >n 
Mr>mp»V  0'..t   t4  1F,   sponsored  b>  the 
Poei'y  Soc-H,  o'  Tennessee 
The  conloM  0«*.tdi<nt>is  Sofjt  1  *>  Triers  art 
2.T  olH^rjfc^;.  .w.th  pn/e  monfc*  o'  r*iO'" 
in.in  Sh'-O   .Vrn.nr;  pC'.-ms  *.u  t>e  puN'r.n 
v:\  n  (f^.  !»..'voi-»'kvsi.,.  Vu  t  .iririoic^, 

'  I:  '"..r<-  f'rl'.OI  On  I'h.i  r -jn't..',!  ,)f.  ! 
'<■  r.OI'l.is.1   rjr't'  O'  LOaiKjCIO'S 

Vii"  A  j  rrs    ;rtri4^t  i   0'  M'3'l'd 


STAFF  DEVELOPMENT  CALENDAR 
1983-84 


FRIDAY 

Seplember  23 

SlaM  Development  Day  (School) 

6am 

■3pm 

FRIDAY 

Oclober  7 

Stall  Development  Day  (WTEAj 

6am 

■3pm 

MONDAY 

October  31 

Slatl  Development  Day  (School  ■  CAT| 

8am 

■3pm 

FRIDAY  ■ 

Jiinuuiy  20 

Stall  Development  Day  (Consultant) 

Ba  m 

■  3  f.  f 

MONDAY 

January  23 

Staff  Development  Day  (School) 

6am 

•  3  p  1 

MONDAY 

March  5 

Slalt  Development  Day  (School) 

8am 

•3pm 

(Optional  Day) 

Tuesday  January  24  and  Tuesday  June  5  have  been  des<gnatpd  as  Records  D'i>s 
siaM  development  activities  are  required  on  these  days  and  those  absent  on  Records  0<i,s 
cannot  make  them  uc 

The  tacuity  d-»y  on  October  31  is  scheduled  primarily  lor  tne  purpose  ol  rewe^-nc;  a*'? 
anaiyimg  student  lest  scores  oh  the  CAT  and  to'  planning  tulu'e  instruction  to  met-t 
needs  intJicated  Olner  activities  will  have  to  be  developed  lor  secondary  teachers  net  if. 
volved  with  CAT 

Monday  March  6  has  been  designated  as  an  optional  day  Teachers  who  Have  p,r 
tiopaled  outside  ol  regular  school  hours,  ih  certain  selected  activities  may  be  e«tused  tr;^ 
attendance  on  that  day  Those  activities  are 

A      Completion  cl  a  3  duarter  houf  or  a  3  semestei  hou<  co»»ge  crpd't  con'St/  m 

1  content  areas  directly  related  to  ones  area  of  cerlilicalon  o»  tea:t<-. ; 
assignment 

2  course  which  specifically  relates  to  a  syslem-wide  or  school  obj»>ctu»' 
|Pr>or  approval  ol  the  course  musl  be  obtamed  Irom  the  prmcip.»'  1 

B       A  minimum  o)  seven  \T\  hours  ol  participation  m 
1     Local  school  studies  lor  SACS  evaluation 

7    Approved  are-",  wide  System. *«je  committees  le  g   teilboo*1  adopt'C" 
Curriculum  deveiopmenl.  elc  I 

3  Tra.n  nq  tnat  is  iequ'red  'or  a  system  area  approved  program  te  g  Cci- 
putt.'i  lil"rify  BaST  Skills  First  UPEL  elc  ) 

5p**Mi|i  m,im-  i,t  spss>un"j  tnr  approved  absences  on  |he  m  service  days  wiii  be  provided 
dvi'.nq  tne  v.nooi  year  Thp  dates  lor  these  sessions  will  be  announced  late  and  nviti  fc«> 
pi;hlit.iu'J  iiirinirii^  ,n  trif*  Superintendents  Bulletin  ' 
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Bus  Safety  Films  To  Air 


COMMUNITY  PROJECT  —  "Trm  Medal  s  For  You.'  a  play  about  m*  Me  of  Tgm  Lff  (lor  *nom  To" 
Lee  Pa'*  do*nio*n  k  na^edi  *as  a  smash  hi  when  presented  a>  Shef*OOd  Eie^enta'y  Scr"-ou: 
Se.prat  oeopie  made  th>s  possbie  and  Supl  Herenton  commended  them  lo*  the*  communt,  t"o>' 
Comcn.ng  taienis  *er*  fro^  -th  Carolyn  P<ttman  Sherwood  principal  Ca'pie  5c»eii  a  pireni 
dL-tnor  o' tfie  pi*y  O't'o'd  M.ddiefon  focal  poet  pertofmer  who  directed  Cathy  Bennett  o'  t*e  Pot' :. 
in'orrfglion  O't-ce  *ho  presented  the  certificates  on  behalf  ot  0'  He'enton  ana  laMa  Mos-i'S  *r>: 
composed  tijS'C  'or  fh«j  play  Below  o'e  scenes  Irom  the  pia> .  Sherwood  stuOents  dotecln;  To«-  L»»- 
as  a  oo»  ana  as  an  adult 


WKNO  Channel  1 0  will  a"  fwr  SCHOOL 
BUS  SAFETY  programs  aimed  at  primary 
anO  uPp«"  l^vt'l  (jrariiiS 

The  iKrfn.i'v  SCHOOL  EUS  SAFETY 
program  t.s  I  ft  rtunuti'S  in  Itrngin  and  m 
duties  a  nmv  rtunuie  ,  -leo  program.  "  Bus 
Nut  Ifie  fragrant  de^h  v*«lh  b.is  c  school 
t>Uh  (ii(">  antt  tiutuKiOi.  nnd  presents  a 
m«'sf»>igi'  ''oni  Vernon  Grose  Supervisor  ot 
trie  DinScm  of  Triiosporlrflton  Memphis 
C'T\  Schools  This  sppcjI  program  should 
be  k'rt'vM'U  .ind  d'SCuSSud  with  all  primary 
Sti/in'n|>  ohte  each  spmester  as  paruil 
tuli  in'<i>nl  of  th»-  ijA  requirmg  school  bus" 
viietv  ir-siruction  Septerjibei  a>r  dates  a*e 
At'<jni*yl,i(S  2'  ana  28  at  12  15  Dm 
HVstMts  22  and  23  at  ?  4t>  p  m 

KCMCOt  BUS  SaF £  T  >  a  nieo  dt  grades 
4       is  a  JO  m.n.*tt»  pi  pgr  am  *hch 
^UJc&  H"  '8  m.nul«*  v>apP  program  Tfip 

The  Pane  Factor  dea'  *i!h  human 
rrMcl'OriS  >n  prr-ergi-lty  situations  A 
mt'S'j.igi'  f'Oi'i  Vemon  Grosi>  Supe'visor  of 
tn»  Di».S<or-  c.t  Transportation  Memphs 
Cl,  Sif«Oi»S  «k't'       irvimh-rt  m  Ih.S  pro 

yr        tri^  tpi.ir.»l  SCHOOL  BUS  SAFETv 

prugw  "m.  tip  U'CO'ded  *0'  Con.enipnce 
7K,A.n;;  it  should  De  v  paP'J  a'id  discussed 
w-t*  all  Mwdpnts  omf  each  .sptiesfer  as 
pa<l.i  lj'1  !»T>pnl  t'n»  la*  reqifr.nn  school 
Pi<<,  S.»Vt,  th  spmesli-r  |r>*-  prog'dm  will 
ar  St'pl  i"l5  at  -i  00  a  m  .ir-rj  Se[,t  ?3  .11 
it      .i  m 

lio I''  SCmOOL  BUS  SAfETf  pfog'.ims 
wii.  j.r  js  part     ir>e  WKNO  iTv  schedule 

HAVE  YOU  EVER  WISHED  mat  ypu  couk) 
wor^  loAdrd  a  cu^Sf  deg'etf  or  >ane  a  coi 
i«3e  cou'se  Put  *e*e  o'ewpnted  f>>  your 
yvo'h  schedule  or  i.imtiy  rehponsbtlil>es 
ttOT'  at'ehdintj  classes''  The  college  Cred't 
courses  whcr.  Shptj;,  Sta'e  ancj  Memphis 
State  *  ill  ot'er  thts  faifusrij  tpievis'on  and 
inoependent  study  may  De  a  Aay  'or  yOi/lO 
meet  your  fe'sonj  a^s  Of  ca'eer  goals 
Television  prog'ams  are  b'oadcasl  on 
WKNO  TV  Channel  1C  and  feoeaied  on 
Cabii.'v  S'On  Channel  33 
Shelby  State  Community  College  wrli  offer 
ctedt  courses  m  American  histofy 
psychology  sociology,  managemenl 
heailh  issues  personal  finance  and  com- 
pute' Me'ac  j  For  in'om-ialion  can 
526 

Memphis  Stale  Un-versty  w>H  o"»f'  credl 
courses  «n  soc^i1  psychology  introduction 
to  the  human,i,es  writ.nij  and  systems  per- 
<0»rrw>k:r.'  For  >r\to»m.lt'On  ta'l  A^i*  2?  16 

E«nc!ne*s  m  lillip  OulPi  is  a  *ond«vtui 
source  o'  r.htiprti.iness       —  F  Faber 


Free  Resource  Available 

Charles  Norvell,  Ranger- Naturalist  at 
Meeman  Shelby  State  Pa/H.  will  be 
available  to  visit  classrooms  (K-12)  to  pre- 
sent programs  Irom  Noi1  1  Ihrough  Apnl  30 
on  |he  tolloyvmg  subjects 

Forest  Ecology 

W.idl.'e 

West  Tennessee  History 

Biology 

Science 

Environmental  Ecology 
Urban  Ecology 
Wildhie  School  or  Home 
Geology 
Archaeology 
All  lecturerj,  dims  and  demonstrations  are 


September  5 
Labor  Day  Holiday 


a  tree  service  ot  the  Tennessee  Depart 
menl  ot  Conservation  tl  you  are  interested 
in  using  Mr  Norvell  as  resource  lor  youf 
class(es)  call  876  5201  (olfrcel  or 
878-5529  (homo)  or  write  Meeman  She'by 
Stale  Park  PLtASE  BOOK  YOUR  PRO 
GRAM  REQUESTS  AS  EARLY  AS 
POSSIBLE 

Programs  a'e  designed  to  tit  the  current 
curriculum  or  as  'special  event  type  Pro 
gram  activities 
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CHAPTER  I  AWARDS  —  to  photo  ai  tort  M.ss  Patricia  Woods  right  studwnl  al  Ltam  Elementary  r*ctiv««  me  Chapter  I  Stuoeni  A*ard  'or  acaaerr.o*  ■ 
chhtx.p  dom  M'«  me/  Wrignt  D*C  Chairperson  in  pnoio  at  rtgnt  BoarO  ol  Education  Commissioners  receding  awarOs  it  |ne  D'Slr.tt  Aa.  sory  Co.n« 
A*arosB««n(jM«»t  frofieti  Mrs  B*rt  Pros  man  orescent  Ca'Uorinson  v<fl  pr*»<d«nt.  and  Mr*  Ma«in#  Smith  Tne '  Chapter  I  Erjucation  Is  A  Conno* 
A"a.'  .  A*a'ds  Banquet  «as  attended  Dy  students  paints  or<noOats  administrators  tuDport  f^sonn^  and  community  leaders 

'  Administrative  Personnel  Changes  Announced 


Mr  Ros  W  MA',on  Jr —from  D'visiOn 
ot  Employment  and  Placement.  Department 
O'  Personnel  Services  Coordinator  to  Dm 
SiOn  ot  Employment  and  Placement, 
Department  ot  Personnel  Services  Direc 
tor  Mr  Robert  DenniS  Raby— Irom  D»ViS.on 
ot  School  Security  Department  ol 
Business  At(a<rs  Supervisor  to  Division  of 
Scnooi  Security.  Department  ol  Ousness 
Affairs  Director.  Mr  Ronn(e  Beard 
Bynum— from  Snowden  Junior  High,  Pnn 
opal  to  East  Hign  Principal.  Mn  William  C 
KobecK— trom  Wooddale  Jr  High.  Principal 
to  Sheffield  High  Principal  Mr  Reynolds 
Mike  McDona'd— from  Kingsbury  High 
Assistant  Principal  to  Kingsbury-  Jr.  High. 
PrinCpm  v" 

Mrs  Debia  J  Owen— trom  Craigmont 
High  Teacher  to  Division  ot  Personnel  Ser 
vices  Employment  and  Placement  Assis- 
tant Dr  Giynda  Ferrell  Cryer— Irom  Nor- 
Ihside  H.gh.  Guidance  Counselor  to  Depart 
ment  o'  Pupil  Serv,ces  Attendance  and 
Guidance  Services  Supervisor.  Secondary 
Guidance  Mr  James  Lech  Biacx  —  Irom 
Georgian  Hills  Jr  High.  PrinCipnl  to 
rri.Mdweil  H,gr>  Prncip.'l'  Mrs  Patricia 
OisCoIi—froiT;  North  Area  Elementary  In 
strur.tiOna'  Consultant  to  Shady  Grove 
E'ementar,  Prmopai.  Mr  Bobb>  Hen 
firm—from  Department  ot  Pupil  Se'v.ces 


Attendance  and  Guidance  Services.  Super- 
visor, Secondary  Guidance  to  Department 
ol  Curriculum  and  Instruction.  Division  ol 
Elementary  Secondary  Education.  Direc- 
tor Mrs  Fay  Davis  Lee— Irom  Georgia 
Avenue  Elementary.  Assistant  Principal  to 
Georgia  Avenue  Elementary.  Principal. 
Mrs  Ophelia  W  Flowers-from  Soutn 
Area  Coordinator  of  Instruction  to  South 
Area.  District  IV,  District  Director 

Dr  Joyce  B  Weddinglon— Irom 
Department  ot  Pupil  Services.  Division  ot 
Research  Services.  Coordinator  to  Depart 
rnenl  ol  Curriculum  and  Instruction,  Division 
ol  Compensatory  Education.  Director.  Mrs 
Carole  B  Hanson  -trom  E  T  Washington 
High.  Home  Economics  to  Division  ot 
School  Pood  and  Nutrition  Services. 
Department  of  Business  Affairs.  Supervisor 
ol  School  Food  Services.  Mrs  Juna  G 
Pickering— Irom  Soulh  Area.  District  IV. 
Elementary  Instructional  Consultant  to 
South  Park  Elementary.  Principal.  Dr  Kathy 
E  Pruetl-l'om  Division  of  Research  Ser- 
vices DePartmen'  ol  Pupil  Services. 
Tesdng  and  Measurement  Coordinator  to 
D^tvon  ol  Rese^fh  Services.  Department 
o'  Pup  i  S«rvn,../i  Assistant  Director. 
Research  ServCes  Miss  Vivian  A 
Loma>— 'rom  Easl  Elementary.  Teacher  to 
Division  o'  Research  Services  Department 


ol  Pupil  Services  Compensatory  Educa*.- 
Evaiuator.  Dr  Joyce  Ann  Jensen— fn.' 
Cummmgs  Elementary.  Teacher  lo  Soir 
Area.  District  IV.  Elementary  Instructor 
Consultant.  Mr  Roy  Lee  Hophms—  Irr- 
Hanley  Elementary.  Assistant  PnnciPat^ 
Wells  Station  Elementary.  Prmc.Pat 

Mrs  Nettye  Mae  Jackson-from  Ate 
Elementary.  Teacher  lo  Norln  Area  D'Stti 
I  Elementary  Instructional  Consultant.  hi, 
Joy  J  0*b.rn— trom  Colonial  Jr  Hirv 
Teacher  to  Hillcrest  High.  Ass'Stant  Pi> 
opal.  Mrs  Lora  G  Sandndge— from  IN 
eman  Elementary,  Assistant  Principal^ 
Lauderdale  Elementary.  Principal  Mi  jv\ 
Wayne  FinCh— Irom  Wells  SlaWn  Eienay 
tary.  Principal  to"  Georgian  Hills  Jr  Hj/< 
Principal.  Mrs  Vrvian  C  DAhunl— ♦«.■ 
Westwood  Elementary.  Teacher  to  Scv 
Area.  District  IV.  Elementary  ConsotU" 
Mrs  Emily  B  Jackson— from  Erjv 
Elementary.  Assistant  PnnciPai  to  Utf 
Area.  District  It.  Elementary  Consultants 
James  E  Hugueley— trom  Division  o>  Va) 
tonal  and  Adult  Education.  Assistant  Or 
lor  to  '  Sheffield  Vocational  TechaU 
Center.  Principal.  Mr  John  RiCMi 
Ralston  Jr  —Irom  Dtvison  ol  Vocal*.* 
and  Adull  Education  Ffl'rview  OH'Ce,-* 
dustrial  Education  Constant  lo  D.'S/urv 
(Continued  on  Page  tO| 
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Welcome  Back! 


Personnel  Changes 

(Continued  Iron  Page  8) 

Vocational  and  Adult  Education.  Assistant 
Director.  Mrs  Mmmo  F  Gtov»r— from 
Gurdenview  Elementary,  Teacher  to 
Oakhaven  Elementary.  Assistant  Piincipal 

Mrs  Bec*y  ChappeU— from  Central 
High  Teacher  to  Division*  of  Curriculum 
Development.  DePailment  ol  Curriculum 
jnd  Instruction  Bilingual  Supervisor.  Mrs 
Joyce  Kelly— trom  NortnsKJc  H^gh.  Teacher 
to  G«orgu  Avenue  Elementary.  Assistant 
Principal  Ms  Shelia  Cohen— trom  Ford 
Road  Elemenlary  Teacher  to  Mental 
Health  Center  Division  Psychometnst  Or 
John  Lee  Maione—  trorp  West  a  oo  J  High. 
Teacher  to  Whitehaven  High  Assistant 
Principal  Mr  Michael  E  Murphy— trom 
Centiai  High  Teacher  lo  Geeter  Jr  High 
Assistant  Pr.ncipai  Dr  Barbara  U 
Prescolt— liom  Menial  Health  Cenler  Divi 
5»on  Ort'vitti-  Cenler  Alcohol  and  Drug 
WorK-f  to  D'»'Vi>n  ol  Optional  Schools. 
Department  of  Pupil  Services  Ford  Project 
Ophonal  School  Coordinator  |lnieninj  Mr 
James  Edward  RoO.nson— rrom  Humes  Jr 
High  Te.K.her  to  Humes  Jr  High  Ass<slani 
Principal  Mrs  Rut),  V  Payne— Irom 
Whitney  Elements y  teacher  to  Egypt 
Eiemenij'y  Ass>sianl  Principal  Mrs  Maera 
Kobec*— from  Division  of  Curriculum 
Development.  Departmeni  ol  Curriculum 
and  instruction  Bilingual  Supervisor  10  Divi- 
sion of  Curriculum  Development  Depart 
ment  ot  Curriculum  and  Instruction.  Foreign 
Language*!  Consu'lant 

Elections 

Mr  Larry  Wayne  Hill  Sr  —  DiviS'Oh  o« 
School  Security.  Departmeni  ct  Business 
Alfa.rS  Security  Supervisor.  Mr  Calun  E 
Johnson— O'vison  o*  School  Food  and 
Nutnt>on  Services  Department  o<  Business 
Allairs  Food  Services  Supervisor.  Miss 
Catherine  C  McC'ure— Mental  Health 
Center  Division.  Bercla>r  Center.  School 
Social  Worker.  Mrs  Caryn  T 
Sabistma—  Mental  Health  Center  Division 
OakvrMe  Center  PsyChOmelnst  Ms  Cyn 
trva  Frederick  — Mental  Health  Cenler  Divi 
Sion  Bercl.nr  Center  Ps/chometrst  Mr 
Djr.ia  Ed'j.v  Bryant-Mental  Heailh  Center 
Division  Burci.i.r  Center  Psychometrist 
Ms  Fare  Trurr.bo  Ray— Mental  Heailh 
Center  .ptvis-on  Berc!a<'  Center 
P5fChometr.il  Ms  Or.ine"  K  Snaf- 
tpr— Menial  MPiil'h  Center  Div.Sion.  Be'ci.w 
Center  P^yc  nometrtv  Mrs  Von  Woods 
HaylO'd— Mf'n!.i!  Health  Center  Owiston 
Be'cMir  Cnnu-   School  Social  WOim.-c 


SEARS  ROEBUCK  ft  COMPANY-RETAIL  art  proud  adooiors  ol  Kmosbury  High  School  Pnnc-pa!  Bji 
Taylor,  congratulates  Larry  Bunktnship  a  senior  rfi  the  Marketing  and  Distributive  Education  cia«  'o» 
placing-  m  Ihe  top  1 5  winner s  o<  (he  State  Competition  lor  Oecca  Leadership  m  Nashviiie  La",  *ai 
cesenied  a  check  lor  5 1 00  from  Raleigh  Store  Manager,  Frank  Citaidi.  (lar  right)  lo  sponsor  his  f'C  tc 
Ndsn,i'if>  Mrs  Lorne  Tingle.  teacher  end  coordinator  for  the  school's  adoption,  paM'C'paled  <n 
presentation  H*i  led)  To  date  Sears  has  fined  32  Students  Irom  Kingsbury  as  a  P*t  of  then  ifi.o'.e 
ment  m  ir>«»  AdOpI  A  Scnool  program 

Adopters  Really  'Care1  About  Our  Schools 

The  Adopt  A -School  Program  was  designed  to  help  create  a  more  positive  image  o* 
Pubic  education  m  Memphis,  and  to  enrich  the  educational  programs  for  students  in  the 
Memphis  City  Schools  by  lapping  Ihe  wealth  of  business  e«Pertise.Ltaleni.  creativity  and 
other  human  resources  available  within  the  adopting  groups 

At  the  beginning  ot  its  fifth  year,  the  program  continues  to  meet  those  objectives  wh  ii> 
bmldtng  community  interest  and  support  for  our  schools  Memphis  adoptors  can  take  p'ide 
m  the  large  number  of  students  end  teachers  who  are  benefiting  from  their  grouPs  parties 
tion  and  m  trie  impact  this  will  have  on  the  future  of  our  city 

Although  school  has  been  out  tor  the  summer.  Barbara  Russetl  Adopt  A  School 
Specialist  and  Arthur  Seessel,  retired  businessman,  have  been  busy  contacting  polent  a! 
adoptors  They  report  that  they  intend  to  reach  their  goal  of  finding  an  adoptor  (or  an  our 
schools  during  the  1983  84  school  year 

Adoptors  and  principals  of  some  adopted  schools  contributed  a  portion  ot  their  summi- 
to  talking  with  people  trom  other  cities,  telling  about  what  is  happening  in  their  aooPt<on<i 
Plans  are  being  made  for  Memphis  City  Schools  to  host  another  national  seminar  on  Adort 
A  School  this  spring  because  ot  the  nationwide  interest  in  our  program 

We  proudly  announce  the  latest  additions  to  our  AdoptA>SchOol  "lamily" 
First  American  Bank  —  Ridgeway  Elementary 
Hanand  Bartholomew  &  Assocaies  —  Denver  Elementary 
Service  Merchandise  Catalog  Showrooms  —  Hawkins  Mill  Elementary 
Shelby  State, Community  College  —  Alton  Elementary 
Other  companies  have  agreed  to  adopt  a  school!  s).  but  have  not  as  yet  formally  s>gnpj 
the  adoption  papers 

The  National  Council  of  Jewish  Women  is  tommg  hands  wilh  the  Junior  League  ot  Mi"" 
phi;,  and  the  Volunteer  Center  ot  Memphis  to  assist  m  the  program  by  providing  volunteers 
and  a  par  l  time  paid  worker  to  help  monitor  the  adoptions  This  is  being  done  to  heipen!n<'»> 
thai  everyone  is  happy  with  their  involvement  in  the  program  and  that  meaningful  actual. r?s 
are  taking  place  We  welcome  this  coalition'  We  also  welcome  Mrs  Rose  Bauer  to  our  sta" 
as  Adoot  A  School  aide 

School  coordinators  will  participate  in  a  Sharing  and  Learning  Session  on  Weonesdai 
Sepiembnr  2B  lo  be  held  m  the  Board  Auditorium  from  8  00  to  1 0  00  a  m  Adoptors  w-t' 
ha>e  their  t.rs!  Sharing  and  Learning  Session  on  Wednesday  October  12  m  the  same  place 
and  at  the  same  houri 
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-Making  Memphis  A  Better  Place, To  Live* 


COOPERATIVE  EFF  ORT  *ak      m#m  Ippic  o'  ducutk.Dn  aw<nQ  tt>«  Communitv  Education  Convince  at  R»m»aa  tnnCon*entionCenlf  Attest  a)  0'  e^i* 
1-ttn  »n  twain  a>*  IttnTitell  tOHantn  D»BClw  o»  Community  tOucal.on  Cemi«  Tmneklme  Slate  Un.w»r»itr  Mri  France*  Coe  prendent  O' MeT^rv*  H»-' 
m     ncrou  Comm,tiiT  D»  Pau' Df  l*'gt  Dutrlo'  Georgia  5chuoi  a****:}  OeveiBpmeni  EnlBtprwr  and  W-di  Andetien  irp^kenimg  Mrimpo*  to'  mir**  •• 
**vcic-4tiin  *i  r^jht       ittinci^iinLf  ol  ♦WuHef  t»tiJ' »ai  a  luncheon  tew  *n»'eO  t>«t*fien  trctm  i«n  f>  Cb»dI  Trvgprn  Director  Ca'rt"  Co*""\,i. 
tJuii»T.L^  tpnnfsvff  5l«if  t>p.irl"H:"l  d' ttlu:  Hi  O"  Cfia'HPiJ  Patt«"%on  jr    D»iecto'  [>vi»<I>n  crl  PutM't  lnlo*maliun  Xommurvl,  »n,;>i.e"f ni  <i"d  < 


t  .pirn*         r  D"f  *tyi 


Me«uiti"«  f«M*U  D' t  JUi  dl>i:*> 

.  Memphis  Wins  Top  4 
Community  Ed  Awards 


V.t-it  C:>"imifr»if»  Eaucat.on  Cenit-i  Unireiiil,  o»  M'li 

Retirement  Planning 
Lecture  Series  Set 


Cf/"»"'.in.l,  E3.it.  ill  .»>  >h  on  tnr  m?**  in  • 
tt,t.  M»<mtitn»Ci<t  Sitonls   ana  lopto.eil 
Idiii  yl  I'ii-  Ics   rtMJiJti  pifsnnu-a  Di  tne 
! *<nnrv.»-v  L»n  *  n"-W  f  On  ii'Tn  Ai«.[-c<:i 
Imn  n>f  t ;■  i  *i-h<  *rin  n»  Mt"Tit,"s 

i»t  hn:ii«,  Ci-wiMf"-  *'jn  thr  Cit.?e't«.,rnr 
Lt«.l  If  i  A*ii'i1  Sn«'  *aj.  dlfd  lor  he 
'.jriLj'.nr    dl'df  I'tft"'  iiH.'d'    ICJ  IflCdl 

c  ri"-"-..f'!y  educ.it' 'jn  pt:>ya"is  during  titj 
,  p,f.r  i*r  ,»■.!■», 

t-V'     Iri-i  l<«."„ .^.(--r   r.rt».n<<«  (  0Of3n»  C' 

t-t  f.t-  Cir>""»>u»'  ?.  E  Sv..  riMinpioj'a^" 

rit-..-M,-  t  I",  D-sX^.i  S«'«TJ  S'  «..■;►- 
|t„.  C1  CcmniuPt,  ^'.CaliC-" 

Mf"»i  'i  r"  ii"Cl  l»*  btaif  o»  Tennessee 

t'i.»  Oi*l jtiin;!-'!*;  Co^^iun  t     E'3\ir;it:«  ■ 
A*.r-J  *iv<!  |r.  fvVs    Rev  P^«n    Co"!  ' 
m,if"!.  tfUitofs  5»wjTi.it.bl"..  lh  the  NOf»'« 
*A'i<(    ii"t-  C'.iv  3»""D»bt'ilV:5  crt'ili'.c  in  a 
inf  .>.;iV.»  u.nt'r^-l:  its  a  prcilfbs^ri,!'  >fi 

rV...   ,t.,iM,.  „.(t. f/.s   B'''/.^    'i.)1-  pj^ 


Mtc 


Tm»  Mi-rnpni!,  Boj'O  O'  EtltiCatiun  ib  an 
nounctng  a  np*  leciu't?  on  ttip  sut» 

l«Tl  Ct  RETIREMENT  PLANNING  The  nine 
bt-svun  h^f  evemng  ienes  will  tieo>n  on 
Tut'idii,  evfsn.nj  OclLpi"  4  1963  tfom 
i-.  \o  ti  p  m  at  trie  Bra'd  ol  Educalmn 
*  And-lOf.'jm 

Tnebf  s»rS:..ons  ^tf  opt-n  to  emplo^eeb 
*^tii  «tf  6i>  veins  o'  aijf  ot  eitnef  ha>.t>  30 
vt'^i.s  ot  sprite  Topics,  to  0e  co^efed  a*e 
PLifinin^j  *iO(jt  Rei  ie"ienl  Fitness  Houb  ■ 
ing  Chciit.eb  Midi'U'  Ro'es  Use  ol  Time, 
Leyai  Readmebs  Financial  SecuM*.  and 
Ebtttlf  Planning  Ea:h  topic  wiTi  be  OibCubi 
ed  -n  oetrt.i  Dv  a  prpni'nent-'locai  pfotes  . 
«.'Oiai  vv^o  it  an  aultiONiy  on  me  assigned 

MtPlfCt  , 

P.l'liCiPrtnls  recede  a  compte'ienswe 
R(.|,rtT':cnl  Punning  HandtiOOk  a"d  a  o"0 
veiif-merrtietship  in  AIM  Action  tor  In 
dfr.,|ir.di-nf  Miitur<t>  Planning  staMef  e»l?f 
osob  (pi  mdi^idua1  use  and  a  selection  ot 
sjiecMi'.-ed  publications,  will  atso  be 
d'Str. puled 

More  mio«mitWjn  and  regtstraiion  lorms 
Ctti  t)('  Dbtnmpd  in  the  Division  ot  Emplo>  pp 
S»-!.'.  i-.  Hc-onr-  ^6   at  Call  4^4  Ji4£>4 

'STUDENTS  SUPPORT^STANOAROS.  NOT' 
HOMEWORK  —  StNoal  standa'ds  snowld 
k  rn'  in^rc.tvn  but  rij-.r  b,  wnqinjifimg  tup 
Si  vim'  r>i  lidding  ttijrripwOrk 

.1  «.,i-  !;i  >  S0\>  J.tudt'f'ts  oM'>»- 

N.i!,v<t  o''  SUidi'MI  c:bunc.is 


.  Si  Lou*  ana  Mr»  Be't  Piowle'1^*' 

Look,  But  Don't  Sat  .  . 

Jitck  Batten  e»ecbt'.e  rrn<t  «o  t'-i' 
Sheraton  Convention  Centt"  H3U»  p'f-> 
vided  Fai'itrv  E'ementar,  students  *,tM  j 
luncbtime  I'eat  Tfiis  treat  no^e.er  uni.«e 
moit  could  not  be  e;iten  W*-r  *n,j»  k.n« 
ot  lunchtime  t»eal  is  it  it  *ou  car  t  t-.it  >!* 
asked  one  studeni  His  o^esr:  ^  v>as  ic>  n 
to  be  answe'trd  a&  Bailed  sa^ed  dwo 
cul  and  carved  a^ay  on  a  3b0  pcjna  ti"."  - 

*  p'  ce  You  b«e  tne  feai  *as  itf  sci.iriy-» 
and  the  limsned  P'oducis  *e<e  a  t     «nd  .> 

■  duo 

Ounng  their  luncti  period  rtudeHb  lao^t  a 
on  ana  marveled  as  Ljtten  a  31  yi->i'  old 
cherubic  fellow  we<ii.ng  'utitu*'  gaio«,nes  a 
plastic  apron  wornmLn  S  nra^-y  gio««'s  a"a 
using  an  assortment  ot  sc^irt j«i»ij  tools 
labored  a'dentiv  on  tnc  bloc  o*  iti-  t.*v, 
Wiineirrvna  Pitts  Cateleria  Mairfyf"  a.js 
delighted  by  K»e  comments  and  'esMmU'i. 
d<  tfte  students  There  s  mon'  to  lood  . 
lust  eating  ^it  .  she  sa,d  as  she  tr.eu.tn 
bpea*  above  thf  roa»  ot  fie  cna  n  saA  \\  \ 
want  *1d  enrich  |t>e  chifd'en  and  proaJ«  '' 
Iherr  honjons  she  coni  nued  we  v.fjn|  to 
show  them  that  there  can  \n-  bca.it » 1c>  toe- J 
and  its  preparation  M  s  important  as  ir>i- 
eating  habits  ihcv  devetc<p  now  l*c  ,■ 
over  into  the  reEtrj'  t"f*i4  l'«M 

more  homewOr*  v.as  OPPOM-S  a'niost  M  H, 
\  The  students  s,»'d  ma",  o» 
iobs  cw  laiic  pan  m  fc«tra:ufr>Ctii.i'  art'.- 1  «■« 
vvMich  woyld  have  to  be  curta-K-d  )M-» 
mort*  homewort'.  About  the  sa<-"t  Pftren 
lage  obiecieci  to  spend'rg  f»,pre  time  n< 
genual  _  iLakica*<nn  U  ?  ft  i 
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Craigmont  Planetarium  Star  Shows  For  1983-84 

JiChlKX  FQR  PRiMARi  AND  INTERMEDIATE  GRADE  LEVELS  —  tnstruc- 

l.,,ru>  pn>.l'<i"'h  p.tbrd  uK'"  t».f  science  Cun.Luium  ot  Itie  M*mpnn  City  School*  ate 
;f..t  Li!-tf  r.n  "  ijm^»*  t»»H  *  1fl*'  turtfft  nigtt  ">(  and  special  aseonom,ral  events  ot 
■r»i-  Ttinnic  j  i<  ««i  l.i[Jr;l  «n  fm.r<  teshj.n  Tnese  U*  ifetute  drmonhlr uteris  are  Custom- 
:lrh>Mr.f.l  r,  I ,Uinr1.l» -u-i  instturtt'.'  Mrt  Ruth  LB*:!,  ti  CprH-WI*  *W  tne  le.l  you.  u»u  and 
w>tr>  vWfcNC  i"!ttiuc1iDfu»i  T««t«'. ihtcwi  ptog'amj.  men  as  the  Sconce  Comer  ana  Vantage 
pyini  A|.  ttrtiijMrrru  a»t*  a.a.iapie  <n  mtr od.>c tcir r  concurrent  and  tevte*  tormats 
Son*  tta'  %ht»*«.IOi  the  elements*  gi.i>id<^i*>in  a  ungie  concept  and  are  presented  us 
taped  Oi  CiitsIwwsI  I'.e  taped  pmyialTii. 

THE  5*»  IONiGhI  —  Inn,  35  mmuie  P'nyram  is  genred  tor  ch.idren  m  pie&cnool  through 
fcri.un.t  ""arte  a^d  M«'.fs  as  an  intn)d,jct'cm  h>  PDtn  nianptJ'ium  taulities  and  inn  night  it»y 
OUHin  »  f  AMU  >  -  Olji  S«»  Fam.i,  a  4£  miriutr  tpr  nn.idrpn  ljr,a,.t  e.gh|  introduce! 

1»it«  pi,tneti.  a'.d  V.v  latklrpl  tr^it  *r  are  ;..i't  o'  the  s»nyr  S,s,lem 
S^ACtD'ttAM  -  Astrch.td  vii.it »  B'li.  ^  n»s  OTamj  and  ta«es  nim  on  tights  ot  tantasy 
rap,i3»i  rrv  n-;M  s.«>   Sla's  and  consiK.e.ons  itiuitraie  ft  story  ot  nmgs  and  queens.  I 
pr.rti-".s  a'v.1  ii  ftf"  ai'd  a  tr«f*«'  rni«nstt"  in  the  tltu  .rts-nn  ot  5PACEDRE AM  Astrobrtd 
it'tutnii  •'■>  ">«'  Si  ''"^  '£«'  ahi't'T'  slot,  t'>«  Ma'b  N  tr\«-  cuMtnt  n.ghl  t,*y  |3rd-4th| 

TiMF  A'.i>  liMi  ACiAi',  -  A  rpn.e'sat.r.n  t*l*i-rn  .K"l  and  Falher  Time  answer*  many 
U.ifL«'Oni,  .ft jut  the  ; onrepi  at  1.t.«<  and  fir*  *t  nvabnte  it  tilti  6th) 
M,.it.TrVtDiAS''At4<vM0v-.S  FOmMLHMED'Alfc  AND  SECONDARY  GRADE  LEVEL5- 
Matt-^Kdd  St.i-  Shc*sd'«>  td^fd  and  comoul*"  i ontio»«d  ofesentations  emplcymg  multiple 

ntj'i,n;»i  s;'«'  n»  st*if;it*d  muvca!  pj:«g-ouncJb  ana  a  v»r*iy  ot  specai  visual  ett^cts 

T»>.-si-  jin.:jirt'»"«  a-n,  4'^*T>f  t.nr  brnnoi  s^iut?.  ana  a't  sno*n  lo  ttit?  pupi.c  at  sctwduied 

P.»«n.n  ,  ,i.in  »  t.'K»*t.mt-s  at  ir,?-f  is,  flt\  ad^^lsil0n  U'P  The  titles  dales  ot 

newil.ii'. ■'■  .»".'        •  i  t.rms  t.'  V'v'^f  stJf  sVas  .it  toito^s 
b1ARQOU*«D  .A.jjj'.t  ?'j    M»rii"*iU"  ?f! 

It  S,-e-"s  -4<J  L-i»  r^:  n  f>«-  usl  aj:irti"  rentu'v  our  sn.icp  P'oa'am  nas  ta«en  us  trpm  tfir 
t-j- 1-  o»  JN-  ii'T'Usp'T'f  to  l^f  trdgt*  a'  tr.p  SOU'  «.,E-1i*m  Our  tiope&  drtanit  national  P»ide 
an^i  nf,i.,f i  Li-  i^l,  n.i.«.  tuoen  us  tro-n  grar>f  'r  j'l  «i  .*t'd  Eartn  0'Pit.ng  sateiMet.  to  manned 
*.f«s  an  tm-  «..:•»•  »•  rnt.f.i  ftifot.<<  etr-'.'«.it'or>  o'  mat.t  ot  me  planets  o'  our  sola* 
s  Mil-1.  z>*  us  a-e  "-'"d  »'»>£>Li<i"  t;.         *iitit'fj  If  f  fl'umn  unlntd  But  nn*  ttia:  *e  ve 

gpfie  to  tf»e  M*.--?nai.1  !T"«-0  tb  t^t-  pi.i^^s,  '  V.  <•  dr.  *e  do  Com  he-e'  Tfi.s  oufcSt.on  ,s 

p.fOTd  -n  a  n**  mui»  "  «-d.ti  pwii-tjr'i.'*-  O'f-d^-  *  w  Cf>mm:bsoried  t,  NASA  t0i  usp  b, 
pi.ii*-!. i'  .j^'S  a'ound  !'.*■  *pr>d 

Tnf  DA.V\       ASTRONOVy  iDctoM"  £  i  jl  and  No.r^Det  3  i?) 
t«e<i-  .v«-  ^-»r.  s  rati-esi  astronomy  a  i  dscover.es  tea!jtin,i  tne  p»rarrnds  and  lemples  ot 
t    tt '  >"  I  ^T>^»-T1«'r'«e  'n  En^i.i^d  Ea'W  man  -s  p'esented  as  mteli.gpni  and  fesourcetj  tut 
i,";.i:  „•.■'■  <>'  t...-d'"a  ast-o"'o-i.:ai  monuments  or  mctedibie  s(:e  and  ptecs.on  and  usmg 

t'-  ..'r'*:  i^i-a.e  d  j-na:  aid  Cfcumpoia*  mot.on  tnu  length  b»  tne  yea?  tne  con 

p., .     r.r  it- c  procaf.  t-ie  t-Tdct.oi  ot  eposes  —  oc.ser.al.ons  beyond  tne 


'  3t- 

'  Tphtm-S 


BEIm 


p  s  F"Si  Qta.L;  A A.Td  Program  made  possible 
• ur  j,  mcbt  unL>s.1a  P>a>    D'acuia  Ine  Vamp.ru    Presented  m 
"  ■■,  r..<i«  tvatuTd  tne  cre.il  .e  and  eniurta^.ng  use  ot  projectors 
i  >-h  ;  z'\  <\'v  the  Dpf'ecl  moon  t?r  DiaCula  and  to1  tne  Halloween 
•j  L»-  announced  inOaotnv  *>"  aga  r-  be  a  ra'e  blend  ot  art  and 

"ic-j"  j-)ii'-ui('  bp!t  n.; 
i^tHE*."  N0ve"*b«>-  T-y    December  l  B I 
A....;.,  1>1t  r„r  ;-a-  r--:.«u*>e  i!  ^  no!arr^a:-e  pi.i.  o»  a  cn4Jfcn  suv.cp  T*e  5iat  o' 

„...  _ ....'j.,,,  »tl(i<"  ii-r  na'  pp  ptjne  s:  pntil-C  pobs  p.l  t  Pb  tor  tne  Christmas  stai  and 

"  <■  m'  ,h>     "Vf  i-c    -<v^  o'  othf"  'ei^-ons  rt*i«ted  to  inr  v.iniet  sotst-ce 

tft|  p.!.sif«>Of  ii*'Art  .Jrt'iu.vy  1?  ■  Ma':'1  15 

FC,  j..  l4, ,-ivMed  r»-- :  *-'»•       C»a  am{>M  M.gn  hz^^>  Pianeta'-u"  fas  been  comm.b 
t.'onc-d  t;,'  !•'«■  N.s'O'-.i  Af-inaut-cs  and  S;-a:«-  Ad"un bt'ato"  to  p-oduct- 
eda:.a:u;'<i  i:".g'a"  V        nf'*'de  d-s"t.<ton  to  oiv 
^r-a  <■  sris":'-.  :■•!••»  .•  .tcs'  a*i ijii '  fu'* d*1 1 »  vw >< 
a^i"  -K  .v-.."1*-,  I'm..,.     .1^*3  beyond  tne  sola'  s^bte" 
a'c-  :•<■  i     *f- '  "'a,  fti^  day  t>r>a  .t  Tn^  r^eb".. 
It.,-  >i  i-      ,.  A  t  .  wt  V<  i;  *e  e<t-  ref€".'»-  .« 'fp 


njitimed.a 

piani-Vr-ums  Tne  Pioneers  o' 
;id  the  P.onee'  lOspactcratt 
p  oi»-i."  '  0  conta-ns  a  message  to  an, 
t«-i  s  v,^o  and  v.nt'L>  *e  a'P  a"d  v,tien 


WINS  70UH  —  V*rn  ta  Ma'ttn  c*>nl«"  A3.d-" 
ed  Piacfnt*nt  Engmn  siudi^.t  jti  *.«'*:; 

H.  gn  departs  lt»  tout  o'  7  otfJ.  a  o-  ;e  (,».»•  »- 
tm  an  mm,  on  v\i,  BHc«  Co1  fi«i'  t<- 
moint"  M-s  Vi.i.-e  0  M^,s  s  a:  ift  •  - 
Ad. anted  Ptatrment  Efia1'1*1  r""'  '>"*  ^-i 
Itini  A  Of  if,  a' riy"l  Vtmtd  »tf  t*«  ; 

|i  c  m  a"  Kapt-o  •■^■a  io'^' CfP 

I.  un  Sn*-  vfc-ltd  Nf*  B.-*-. 
pn.iad*t)»i.a    Atianid   0"anai'   C'-cas:!  <i 

W,asTl.n3l-jri  D  C 

EASTER  THE'AVVAKENING  tt.'a-rri  7 
•  April  X2t 

Easier  is  one  o'  our  ta.oMt  noi.djr!.  'o' 
ce'eprates  Natufp  s  teiurn  tc  i  •*■  Tr»- ;  ■  ^ 
o1  Easte'  and  tne  reason  lc  'is  ocCu'T'v 
on  a  o.tterent  date  'torn  on*'  ve.r  !^  1' 
ne»t  oe  e»oiored 
5KV WATCHERS  OF  ANC'EN"  Vt"C 
(April  26  <  Mat  31} 

For  ttiree  thousand  years  sector '7.  '»,-■ 
1500  BC   to  1521  AD    t»"  peit-i- 
Me»-co  and  Centra1  Arr«r.ca  pu'1!  a*«'s:" 
c-ties  developed  t-e'Cj'yC'C  *Mnj  r-e 
lormed  soon'sticatHd  n-atne"^*  [«,  i,,  >. 
the  concept  o*  it'o  and  made  pa  '"•M.i« 
astronom<cat  Obsi'r,at.onb    When   E  u' 
prans  a'r.ved  in  in*.      a  WuT'd  I**  .  <r-.. 
cuKu'ps  *rttaca«"id«ir  ")0'e  ttii'A  iK 
ine.rs  and  w.m  ast'onom-:.!' 
about  tne  c»des  o*  Venus  tne  bun  r  z  \ 
Moon   tar    peyond    tht-.r  capab'-t'C 
Monuments  ca'ved  trom  stone  a  nand'- 
surviving  t^DOKs    and  ttif  a' ^r.mtnp 
bu-idnas  afe  pnatumu  a«th»-tfo'03  5t1'  a 
astronomc-'s  to  shed  nc*  l.ynt  on  tf  e 
rema'^afc'e  ppap^e- 
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Local  ITV  Program! 
Go  Nalional 

When  irVKNO  pfociucei  futtur-ttonal  teter-t 
»«n  programs  latent  and  hard  *or«  ot 
Mempria  C  i,  Lctwil*  educator  i  w*  at  the 
haivi  ut  Bach  production  School  ad 
miriutufof  t  cnniuiUnli  and  leache  • 
ifmrr  then  arfmrtistj  *nd  otler  couomI 
iMong"  »j.inifT  committee*  w  the  in- 
tttuclxi'wi  flrfc-j  1  icttplmy.  program  p»o- 
ductum  end  d*»*e.ior>mtiru  ol  the  leacher 
guides  *h<ch  •ccnmpdny  each  stn«& 
When  trie  ^h.ally  produced  ITV  wwt  meet 
nation  »i  tiroailiiiit  standards  rutt-orujl 
f»j-jc  atipnal  heeds  diMKiul-nn  ag*»nc*» 
«i  »  lor  fr%e  tftance  to  rrpresrnl  lh»»  »r)f»BS  n 
frik.  naUciriiil  ITV  main-l  YVeNO  produced 
ITV  M-fH-u  no*  m  national  diStnoution  rv 
CHidf 

-  THE  SCIENCE  CORNER  ascience 
spm-s  tor  grade  3  *»ittun  end  pro- 
duced D,'  ils  tca:ln;«  hrj&i  Anna 
Crttriiyf,  HiiH  Kipn  d  MeiHmts  Crty 
Sc.'tcKi<r«  tt-ii.nt"  *hc.  it  cuT'Hniiy 
a!<vjr>frj  t'.i  W*N0a%  |Hf)TV  Coor 

-  fOLLO"  WE  it  vx-iai  studes 
<»ff'i's  lot  gudo-;  1  ?  written  D r- 
1 3rid  Inomj!,  a  v  «tri  yaUe  leader 
ill  Hl»»Llti'»  E* meoU',  School 
VANTACii  I-OINI  an  astlDMom; 
un>|  sv  t»  sene1.  <or  grade*  4  ti 
*<it*«">t'f  Dufv  an  league  fluent:* 
o»  tr,e  CruifiTici'it  Plum-la'-n'*'  and 
•.Hiifl.iLed  Ly  Lynnp  Jordan  cut 
r^nti,  *u-ti,na         tiw*  OMt  music 
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'■mat ,  a*ts  social 
sluJfs  st".e*  lot  granes  K  1  «vr.l 
and  orodu'fd  Dt  us  leather 
hosl  l,nnt>  Jordan 
A-i  .naiciT  onh  n't*  V  V  WKNO  &  ne«ve&1  pro 
duii.c    COMruTE  ME*R£  AK   a  computer 
Mf'a.  y  Sr-.-f^  tor  grades*  4  8    *ill  go  na 
tota.  aKjj    itr.   mMe'  producer  ,s  Betty 
ba*e;  ass^neci  0/  Memphis  C>ly  School 
lo  WKNO  as  the  I7v  insl*utlionat  Designer 


best  at  m flags  — 

Cv-S'nori  Jut>.o'  M,j" 

*'i.T«!:i    St.T'l  MplnritLin 

nnpK,  »o«  as  bir^l  In 

Si.  liajs  O.fr  Te»as 

Hi»'te"  Aivyi  tjan.j 
0--e  .!:>•  moani-y 


DRIVER  OF  THE  YEAH  —  Virnon  G»om  Mnler.  Sup*rv,ior  o(  tn«  r>„« 
gi»ti.ioiifi  Luna*  AMen  r.git  O^ui  ol  m«  v«v  tor  1 9B3  *nd  Mam,f  Lw 
f  »f  ran  JUlo  Diwmg  A*i'0 


TREE  8LOO0  PRESSURE  SCREENING  IS 
NOW  AVAILABLE  AT  THE  FOLLOWING 
flRE  STATIONS  IN  MEMPHIS 
3345  MiUmgton  Road  -  3B053 
tOI  7  JHtterson  Avenue  ■  38 104 
367  East  McLemoie  Awenue  -  33  106 
2  147  Elvti  Pfeilev  Boulevard  -  38 106 
686  North  B'eedlove  Avenue  •  38107 
4  715  Horn  UKk  Road  38109 
333  East  Parkway  Norlh  -  381 1  2 


4  676  Airways  Boule.ara  -  3HUfi 
550  Souin  Mendenhaii  Rtmd   in  i  i  ,* 
3909  Knirjnl  Amoia  Road 
44 72  Pottett  Avenue    3fl1?2  - 
6?5  Mil&iliirppi  Raule.ara    3 Es  1 1't, 
34^3  5cen.c  Hgn*ay    38  \2h 
2169  Riaje*»y  Road  •  38138 
'-Sponsored   by    The   Ambncan  M«ar 
Associalion.  Memphis  Chapler  Tho  Mt"n 
phi&  Eire  Department,  ana  Th»»  Mt'-rt.h, 
Hgn  Blood  Piessure  Coai  von 
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INTRODUCTION' 

COMPUTER  AWARENESS,  K-6 

Computers  are  tools  which  are  becoming  an  increasingly  important 
part  of  every  day  life  in  American  society.  One'a  ability  to  communi- 
cate and  use  the  computer,  a  tool,  of  an  information-based  society  will 
be  a  crucial  element  of  literacy  for  our  students,  the  adults  of 
tomorrow.  Our  task  then  must  be  to  provide  learning  opportunities  and 
experiences  which  enable  our  students  to  become  computer  literate. 

Computer  Awareness  is  the  first  level  of  the  Memphis  City  Schools 
Computer   Education  Program.     Th*   primary   goal   of   this   program   is'  to 

provide  beginning  computer  learning  experiences  for  elementary  students, 

-  ■  i 

grades  K-6.     The   range  of  instruction  includes  the  historical  develop- 

j  •  .    -  -  « 

ment    of    computers    their   present,  and    future   impact   on   society.  The 

curriculum  is   designed   to  provide  each  student  with  instructional  time 

in  the  classroom  and  hands-on  computer  experiences  in  the  computer  room, 

thus  developing  a  core  of  computer  skills.    All  students  are  expected  to 

develop    the    ability    to    operate,    but   not   program,    a    simple  computer 

system. 

Much  of  this  computer  instruction  can  and  should  be  correlated  into  the 

i 
1 

regular  academic  areas  such  as  social  studies,  mathematics,  and  science. 
A  skills  checklist  has  been  provided  to  assist  the  teacher  in  monitoring 
students  attainment  of  basic  computer  operation  skills. 

Each  teacher  is  encouraged  to  participate  in  future  program  planning  by 
using  the  Computer  Awareness  Recommendation  form. 

1 

c 
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COMPUTER  EDUCATION 
MATH I X 


COURSES  1 
 1 

GIIAUE 
LEVEL 

PREREQUISITE 
COURSE (S) 

I  CO-REQUISITE) 
|    COURSE (fi) 

COURSE  LENGTH |  INTERACTIVE 
TIME 

UNIT  OK  CREOITj  GRADING 

1 

Computer  Awareness  j 

1  s 

1 

5  hours 

none 

1 

1      ,  - 

Computer  Skills  Next  1 

7-a 

IS  hours  j 

6  hours 

none 

1  - 

Computer  Literacy  I 

12 

Variable 

none 

Introduction  to  | 
Computera  | 

12* 

1  semester  j 

30  hours 

j  ♦ 

Basic  Programing  j 

9-12 

Algebra  I 

1  semester  I 

45  hours 

j  t 

Advanced  Basic  j 
Programing  1 

9-12 

Basic  Prog. 

1  semester  ] 

4S  hours 

J 

|  ♦ 

Fortran  Programing  j 

10-12 

Advanced  Basic 

Algebra  II  j 
or  | 
Unified  Geo.  j 

1  semester  | 

AS  hours 

Pascal  Programming  j 

10-12 

Advanced  Basic 

Algebra  II  | 
or  1 
Unified  Geo.  | 

1  semester  | 

AS  hours 

s 

AP  Computer  Science  1 
(Advanced  Pascal)  | 

11-12 

Adv.  Basic  Prog. 

Algebra  II  I 
or  | 
Unified  Geo.| 

2  semesters  I 

90  hours 

1 

|  + 

Introduction  to  Data  1 
Processing  IRDR  j 

10-11 

none 

Typewriting  | 
recommended  | 

2  semesters  I 

90  hours 

1 

j  ♦ 

Data  Processing  I  DPR  1  I 

10-12 

none 

2  semesters  1 

180  hours 

2/3 

|  ♦ 

D^a  Processing  II  DPR  2| 

11-12 

Data  Processing 
I 

2  semesters  | 

180  hours 

2/3  ^ 

|  ♦ 

*Hay  admit  10  through  the  11  graders  if  space  is  available 
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COMPUTER  AWARENESS 
Strandn  and  Coals 


STRANDS 


I.  History 


GOALS 

To  be  able  to  undcrotand  the 
historical  development  of  the 
computer 


II.     Computer  Operations 


To  be  able  to  operate  a 
microcomputer  system 


III.  Applications 


To  be  able  to  demonstrate  an 
understanding     of     the  , 
applications  of  computers  as 
machines,  as  tools,  and  as 
creative  instruments 


IV.     Social  Impact 


To  be  able  to  discuss  the 
widespread  use  of  computers  in 
today's  society  and  possible 
future  uses 


V.     Logic  and  Problem  Solving 


To  be  able  to  utilize  systematic 
processes  in  problem  solving 
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STRANDS  AND  OBJECTIVE!! 


STRAND  Ii  HISTORY 

,    1.    The  student  will  be  able  to  discuss  technology 
before  1800  and  the  role  of  work. 

2.  The  student  will  be  able  to  discuss  the 
industrial   revolution  and  the   role  of  work. 

3,  The  studeut  will  be  able  to  discuss  the 
computer  age  and  be  able  to  identify  a 
computer. 

A.  The  student  will  be  able  to  discuss  early 
counting  devices. 

5.  The  student  will  be  able  to  identify  various 
calculating  devices. 

6.  The  student  will  be  able  to  identify  and 
discuss  the  inventors  who  contributed  to  the 
development  of  the  computer. 

7.  The  student  will  be  able  to  identify  and 
discuss  the  daily  use  of  computers. 


STRAND  II:      COMPUTER  OPERATIONS 

1.  The  student  will  be  able  to  identify  input 
devices. 

2.  The  student  will  be  able  to  identify  output 
devices  such  as  an  audio- cassette  recorder, 
disk  drive,  modem  and  printer. 

3.  The  student  will  be  able  to  use  the  keyboard 
to  perform  simple  functions. 

A.    The  student  will  be  able  to  explain  how  to  use 
and  proper  care  of  computer  equipment. 


STRAND  III:  APPLICATIONS 


1.  The  ^student  will  be  able  to  use  the  basic 
functions  of  the  computer  to  run  a  program 
(how  to  use  a  computer). 
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Strands  ami  Objectives 
Page  2 


2.  The  student  will  be  able  to  select,  load, 
and  interact  with  (follow  the  program)  a 
program  or  game  designed  for  learning. 

3.  The  student  will  be  able  to  recognize  that  a 
computer  needs  instructions  to  operate  and 
that  those  instructions  come  from  a  program 
written  by  a  person  using  a.  programming 
language    such    as    BASIC,    Pascal,    or  COBOL. 


1 .    The    student    will    be    able    to   discuss  some 
ways    computers    are   used    in    several  areas. 


1.  The  student  will  be  able  to  order  specific 
given    steps    in    a    solution    of    a  problem. 

2.  The  student  will  be  able  to  choose  and  order 
the  proper  steps  to  the  solution  of  a 
problem  or  algorithm. 

3.  The  student  will  be  able  to  develop  a 
flowchart  for  a  daily  activity. 

A.  The  student  will  be  able  to  develop  the 
concept  of  a  variable  as  a  location  in  the 
computer's  memory. 


STRAND  IV: 


SOCIAL  IMPACT 


STRAND  V: 


LOGIC  AND  PROBLEM  SOLVING 
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HTIIAHl)  I  -  IIIHTORY 

HITRl  CLASSROOM 

T  —  1  r 

I  OIUKGTIVK  1:  The  Btmleut  will  be  nhle  to  discuss  technology  before  | 
|  1800  ami  the  role  of  work.  I 

I   .  ,  _  J 

SUPPORTIVE  VOCAllUURY:    tools,  technology,  work 

PRESENTING  NEW  INFORMATION  (TEACHER-DIRECTED  DISCUSSION) 

Discuss    with   students    the  meaning  of   work.     Have  them  name 
people  they  know  who  work  and  the  type  of  work  they  do.  Hake 
a  list  of    jobs    (example:     teacher,    builder    of    houses  and 
roads,  telephone  operator). 


1  JOBS 

TOOLS  I 

Discuss  with  students  which  tools  are  used  for  each  job 
(example:  teacher:  blackboard,  books;  builder:  hammer,  nails; 
telephone  operator:  telephone,  electrical  system).  Make  a 
chart  that  lists  the  tools  named  by  the  students.  Tell 
students  that  often  the  word  technology  is  used  to  refer  to 
the  tools  used  to  do  a  job. 

Next,  ask  the  students  to  tell  what  they  think  is  the  real 
purpose  of  each  job  listed  (example:     teacher  -  helps  children 
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to  \vt\vu\  cnnttUueUnu  worker  «  ImtldM  MtrucMirea  needed  in 
Bltoller  people i  telephone  operator  *  helpn  people  In  nond  or 
rrcnive  mohh«ikoh  over  I  our  iIUuiwdh)  <  Now  iiitk  wtwdeutw  how 
they  think  ihene  John  would  have  been  done  200  ye«r»  aho.  Add 
tlic*  iiUonnalioo  to  Lite  churl.  (Kxamplui  A  telephone  opernlor 
mi Khl  have  heeu  a  town  crier  or  rider  like  Paul  Nevere  200 
years  aK<i,  or  a  meuneuger  who  had  to  run  or  ride  from  kingdom 
to  k I  nudum  2,000  yeani  ago), 


1          i        ■           I             ~  j 

1                    1                WORK              |  1 

[  "Today 

200  yearn  ago 

2,000  year  ago  | 

I 

|  Te lephone 
|  Operator 

Town  crier  or  by 
horseback 

Runner  | 

i 
i 

i 

i 

INDEPENDENT  ACTIVITY 

Have  each  child  choose  a  job  from  the  first  list  and  draw  or 
write  how  he/she  would  do  that  task  with  technology  and  without 
the  technology  available  today ,  estimating  the  time  each  might 
take.  This  could  be  done  in  small  groups  if  the  teacher 
prefers,  instead  of  individually. 

The    following    activity    sheet    is    provided    for  duplication. 


8 


449 


/  STRAND  is  History 
Objective  i 


NAM: 

; 

1      1  I 

JCB 

Date 

i  ^ 

WITH  TECHNOLOGY 

ESTIMATED  TlfC 

WITHOUT  TECHNOLOGY 

ESTIMATE)  TIME 

* 
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Have  each  child/group  share  with  the  class  the  results  of 


students      are      actually     "inventing"/  technology    in  their 
solutions    (example:     a  branch  of  leaves  to  sweep  the  floor). 
Also   point    out   any  unrealistic   answers   such  five,  minutes  to 
wash   the    family's   clothes   by  hand.     Work  with  the  group  to 
modify  and  direct  the  presentations. 


activity.  Point  out  the  contrasts  in  the  amount  of  time 
task    would    take    with,  and    without    technology,     and    if  t 


10 
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STRAND  I  -  HISTORY 

SITE:  CLASSROOM 

r  :  r 

I  OBJECTIVE  2:    The  student  will  be  able  to  discuss  the  industrial  j 
I  revolution  and  the  role  of  work. 

1  ;  L 

SUPPORTATIVE    VOCABULARY:      machines,     factories,     product,  industry, 

industrial,  industrial  revolution,  preindustrial 
PRESENTING  NEW  INFORMATION 
TO  THE  TEACHER : 

Review  the  concepts  of  technology  and  work  as  presented  in 
objective  1  (History).  Use  this  to  contrast  with  the  current 
lesson. 

Adapt  the  following  as  appropriate  for  your  class. 

The  development  of  new  technology  (or  tools)  has  become  faster 
and  faster  in  the  last  2,000  years.  Machines  were  designed 
that  did  more  and  more  of  the  work  for  all  kinds  of  jobs : 
hunters  and  soldiers   (guns),   makers  of  clothing  (looms,  sewing 

machines),  vehicles  for  travel  (steamboats,  trains,  airplanes), 

V 

a*ad  nany  more.  More  work  was  done  outside  the  home  in  large 
buildings  called  factories  where  many  workers  could  work  with 
the  machines  at  the  same  time.  Eventually,  in  many  of  these 
factories,  each  worker  would  only  do  one  small  task  in  making 
a  single  product .  Instead  of  one  worker  making  all  parts  of  a 
doll ,  for  instance ,  one  worker  might  make  the  head ,  another 
draw   the  eyes,    nose,    and   mouth,    and   another   put   the  head  on 

11 


452 


the  body.  When  things  are  made  this  way,  with  a  lot  of  people 
working  on  small  tasks  they  do  over  and  over  with  the  help  of 
machines ,  this  is  called  an  industry .  Since  most  things  are 
made    this   way    today,    we    say   we    live    in   an   industrial  age. 

The  industrial  revolution  is  the  name  for  the  time  when  things 
"turned  around"  or  changed  very  quickly  from  workers  making 
things  at  home  to  making  them  in  factories .  This  has  only 
happened  in  the  last  200  years  in  Western  Europe  (England, 
France,  Germany)  and  America,  and  more  recently  in  other  parts 
of  the  world .  Some  places  are  still  preindus trial  (pre  = 
before)  -  people  do  most  of  their  work  at  home  and  not  in 
factories,  and  most  of  the  things  they  use  are  not  made  in 
factories . 

GUIDED  ACTIVITY 

What  are  the  advantages  of  the  industrial  age? 

(Possible  answers) 

-more  products,  made  more  quickly 
-cheaper,  more  people  have  more  things 
-machines  make  work  easier  (physically) 

Disadvantages? 

-workers  away  from  families 

-less  personal  satisfaction  in  product 

-less  personal  control  of  working  conditions 

Direct  student  attention  to  the  chart  first  made  in  lesson  1 
on  the  role  of  work  before  1800.  Point  out  that  the  term 
industrial  would  fit  above  the  column  marked  today,  and 
preindustrial  would  fit  above  the  other  2  columns. 
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WORK 


WORK 


Industrial 


Preindustrial 


(If  the  chart 
is  not  avail- 


Today 


200  years  ago  |  2000  years  ago 


ble,  make 
another , 


(Workers) 


(Jobs) 


using  a 
2- column  for- 


ma th 
teacher 


(Tools) 


math  teacher     |  math  teacher 


(Tools) 


mat  headed 
industrial 
and  prein- 
dus trial) . 


computer 


chalkboard, 
paper  and 
quill  


i  sand,  clay 


INDEPENDENT  ACTIVITY     (Individual  or  small  group  activity) 

Have  the  students  find  stories  in  their  basal  readers  that 
show  people  living  in  industrial  or  preindustrial  times. 
Have  each  student  tell  or  write  a  story  from  each  time  period 
and  tell  why  that  story  belongs  there.  (Example:  how  do  they 
.know  it  is  industrial  or  preindustrial?)  Allow  students  to 
respond  to  each  other ' s  selections .  The  teacher  will  correct 
and  direct  the  discussion. 
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OTRAUD  I:  HISTORY 


SITE:  CLASSROOM 


|  OBJECTIVE  3:  The  student  will  be  able  to  discuss  the  computer  age  and  | 
j  be  able  to  identify  a  computer.  I 

J  :  L 

SUPPORTIVE  VOCABULARY:     computer,  mainframe,  minicomputer,  microcomputer 

PRESENTING  NEW  INFORMATION 

The  word  COMPUTER  comes  from  a  Latin  word  meaning  to  count.  A 
computer  is  a  machine  with  a  memory  which  accepts  information, 
works  on  the  information  to  solve  a  problem,  and  puts  out  the 
answer.  The  computer  is  like  a  powerful  calculator.  To  do  a 
problem  on  a  calculator,  you  put  your  problem  in  by  pressing 
the  keys  on  the  machine.  The  machine  then  works  on  the 
information  and  you  see  the  answer  displayed  on  the  calculator. 
Computers  come  in  many  sizes  and  shapes.  They  range  from  very 
large  computer  systems  called  mainframe  computers  to  small 
minicomputers  to  even  smaller  micro-computers.  (Resource 
pictures  on  page  1  in  Spotlight  On  Computer  Literacy). 

Mainframe  computers  are  very  large,  often  taking  up  as  much 
space  as  a  classroom.  They  can  store  enormous  amounts  of 
information.  They  cost  hundreds  of  thousands  of  dollars . 
Many  large  businesses,  government  agencies,  and  universities 
use  mainframe  computers  to  help  them  operate  smoothly  and 
efficiently  (example:  telephone  company,  U.S.  Navy).  These 
kinds    of    computers    can   do   a    lot   of   different   jobs    at  one 
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time.      (Resource    picture    on    page    2,    Spotlight  On  Computer 
Literacy) . 

Minicomputers  are  much  smaller  than  mainframes.  They  take  up 
very  little  floor  space.  These  computers  range  in  cost  from 
about  10  to  100  thousand  dollars .  Large  amounts  of 
information  can  be  stored  in  these  computers,  though  not  as 
much  as  mainframe  computers.  They,  too,  can  handle  more  than 
one  job  at  a  time.  They  are  used  by  medium  and  sma  11- sized 
companies  and  some  school  systems.  (Resource  pictures  (top) 
page  3,  Spotlight  On  Computer  Literacy. 

Microcomputers  are  even  smaller  than  minicomputers.  They  are 
»  small  and  light  enough  to  move  around.  They  may  range  in  cost 
from  $70.00  upward  to  $6,000.  Microcomputers  cannot  store 
as  much  information  as  mainframes  or  minicomputers.  They  are 
designed  to  do  only  one  job  at  a  time.  Large  businesses  often 
use  microcomputers  to  solve  smaller,  more  individual  problems . 
Many  smal 1  businesses  use  microcomputers .  Many  students  use 
microcomputers  daily  in  their  classrooms.  Some  people  have 
them  in  their  homes. 

GUIDED  ACTIVITY 

Develop    a    Computer    Systems     chart    with    the    students.  Ask 
students     to    use      the    computer  system    descriptions     to  identify 
businesses  which  could  be  listed  in  each  category. 
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I                                            COMPUTER  SYSTEMS  1 

1  Mainframe 

Minicomputer 

Microcomputet | 

| 

First  Tennessee  Bank 

| 

Memphis  Board  of 
Education 

1 

School  1 

1  1 
1  J 

RESOURCES 


Text 


Spotlight  On  Computer  Literacy,  Chapter  1 


Sound                 What    Computers    Do           A    516-1  9  minutes 

Filmstrips         How    Computers    Work         A    516-2  12  minutes 

Show    SVE    (Sound    filmstrips)    to  indicate  ways 

Computers  are  used  in  business,  at  school,  at 
home,  and  for  entertainment 


Poster 


Computer  Systems  -  Continental  Press 
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1  STRAND  I :  HISTORY 

SITE:  CLASSROOM 

~  :  k 

I  OBJECTIVE  A:  The  student  will  be  able  to  discuss  early  counting  J 
I  devices .  I 

J  ! 

SUPPORTIVE  VOCABULARY:     abacus  ' 

> 

I 

PRESENTING  NEW  INFORMATION  -  Ancient  Times 

Explain  to  students  that  since  earliest  times  people  used 
their  fingers  to  show  "how  many."  Fingers  were  used  to  show 
the  number  of  animals  killed  on  a  hunt  as  well  as  the  number  of 
people  living  in  a  dwelling.  Early  man  also  used  knots  in  a 
rope  and  beads  on  a  string  to  keep  a  counting  record. 
Shepherds  put  rocks  in  their  pockets  or  in  a  pile  to  keep 
track  of  how  many  sheep  they  had.  They  would  put  nine  rocks 
in  their  pockets  to  remember  they  had  nine  sheep.  Each  stood 
for  one  animal.  You  can  count  your  toys  like  this.  You  can 
put  a  rock  in  your  pocket  for  each  toy  that  is  yours.  Then 
you  count  the  rocks.  If  you  have  5  rocks  in  your  pocket,  you 
have  5  toys. 

GUIDED  ACTIVITY 

Pass  out  ditto  master  H  in  the  Teacher's  Guide  and  Activity 
Book  to  acrnnuMny  Computers  Are  Fun.  Have  each  child  cut  out 
niF  nt  »•  >ne  and  bring  it  up  to  the  front.  Each  child 
then  marks   X  or.'   the   board  after  he  has  put  the  stone  on  the 
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teacher's  desk.  Count  the  X's.  Count  the  stones.  Are  they 
the  same  number? 

INDEPENDENT  ACTIVITY 

Pass  out  Ditto  Master  I  iu  Teacher's  Guide  aud  Activity  Book 
to  accompany  Computers  Are  Fun. 

II 

PRESENTING  NEW  INFORMATION  -  Abacus 

Ask  students  whether  or  uot  they  have  seen  an  abaCUs.  If  one 
is  available,  show  it  to  the  class.  If  not,  use  the  picture 
on  page  21  of  Computers  Are  Fun.  Explain  to  students  that 
long  ago  ancient  man  made  a  counting  machine  called  an  abacus. 
It  had  beads  on  a  wire  in  the  wooden  frame.  The  beads  were 
used  for  counting.  This  was  one  of  the  first  tools  used  to 
express  numbers.  The  Chinese  abacus  was  invented  in  2,600  B.C. 
Beads  were  moved  on  wires  to  add  and  subtract.  It  could  be 
held  and  carried  around  easily.  The  abacus  was  so  successful 
that  its  use  spread  from  China  to  many  other  countries.  The 
abacus  is  still  in  use  income  countries  today.  People  who 
are  good  at  using  an  abacus  can  often  do  calculations  as 
quickly  as  a  person  using  a  calculator. 

GUIDED  ACTIVITY 

Bring  an  abacus  to  class  and  let  students  who  know  how  to 
operate  it  demonstrate  an  addition  problem  to  the  class. 

18 
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PRESENTING  NEW  INFORMATION  -  Adding  machine  ^ 

In  1642  a  19 -year  old  French  mathematician  by  the  name  of 
Blaise  (blez)  Pascal  invented  the  first  mechanical  calculating 
machine.  A  mechanical  machine  has  moving  parts.  Thi?  machine 
could  add  and  subtract  and  use  gears  and  moving  parts .  Later 
inventors  improved  the  machine  so  it  would  multiply  and  divide. 

GUIDED  ACTIVITY 

Show  the  picture  on  page  27  in  My  Friend  -  The  Computer. 
Demonstrate  an  adding  machine  to  the  students.  Explain  that  an 
adding  machine  is  made  up  of  many  parts. 

IV 

PRESENTING  NEW  INFORMATION  -  Loom 

In  1805,  a  Frenchman  by  the  name  of  Joseph  Jacquard  invented  a 
special  loom  for  weaving  cloth.  Cards  with  holes  punched 
through  were  used  to  design  the  patterns  in  the  cloth.  This 
machine  was  a  real  advancement  in  weaving.  Yet  workers  using 
hand  looms  did  not  understand  nor  appreciate  this  improvement . 
Their  lack  of  understanding  resulted  in  anger  and  the  burning 
of  Jacquard's  home  and  loom. 

INDEPENDENT  ACTIVITY 

Write  a  story  which  might  explain  why  weavers  were  so  unhappy 
about  the  invention.  Ask  students  if  they  know  of  present  day 
inventions  which  have  not  been  quickly  accepted. 
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PRESENTING  NEW  INFORMATION  -  Calculator 

In  1850,  Charles  Babbage,  an  Englishman,  drew  up  plans  for  two 
giant  calculators  that  would  work  much  like  a  modern  computer. 
Honey  was  furnished  by  the  British  government.  Government 
money  ran  out  for  the  project  and  Babbage  never  finished  either 
machine.  The  parts  and  ideas  for  these  machines  were  used  in 
the  creation  of  modern  day  computers.  (Resource  picture  on 
page  29  in  Hy  Friend  -  The  Computer.) 

VI 

PRESENTING  NEW  INFORMATION  -  Census 

Herman  Hollerith  was  hired  by  the  United  States  Government  to 
count  all  the  people  in  the  country.  Hollerith  invented  a  way 
to  record  the  information  in  punched  ca  rds .  Punched  cards 
recorded  details  about  individual  people.  The  holes  in  the 
cards  were  then  read  and  counted  electrically.  His  machine, 
using  punched  cards,  counted  people  in  six  weeks  and  saved  the 
government  two  years  in  counting  people.  The  company 
Hollerith  started  later  became  the  IBM  Company.  (Resource  - 
Punched  Cards) 

INDEPENDENT  ACTIVITY 

Use  the  practice  activity  on  page  29  in  Hy  Friend  -  The  Computer 
and^or  the  activity  on  page  12-13  of  Computer  Tutor. 
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VII 

PRESENTING  NEW  INFORMATION  -  ENIAC 

The  ENIAC  (Electronic  Numerical  Integrator  and  Computer)  was 
the  first  all  electronic  computer.  It  was  built  by  John  Mauchy 
and  J.  Presper  Eckert  at  the  University  of  Pennsylvania  in  1946. 
The  ENIAC  weighed  over  30  tons  and  filled  a  large  room.  It 
conducted  electricity  through  vacuum  tubes.  It  used  over  18,000 
vacuum  tubes.  Because  vacuum  tubes  get  hot,  it  was  necessary 
to  have  air  conditioning  to  keep  it  cool .  It  could  do  a 
problem  in  2  hours  that  would  have  taken  100  engineers  a  year 
to  do.  (Resource  picture  on  page  31  in  My  Friend  -  The 
Computer. ) 

VIII 

PRESENTING  NEW  INFORMATION  -  UNIVAC 

UNIVAC  (Universal  Automatic  Computer),  developed  by  Eckert  and 
Mauchy  in  1951,  was  the  first  machine  to  combine  electronic 
calculation  with  internal  programming.  It  also  used  vacuum 
tubes  and  needed  air  conditioning.  UNIVAC  is  often  called  the 
first  true  computer.  UNIVAC  was  smaller  than  ENIAC,  but  much 
faster  and  more  powerful. 

Computers    built    between    1951    and    about    I960    are  typically 
characterized  as  first  generation  computers. 
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PRESENTING  NEW  INFORMATION  -  Four  Generations  of  Modern  Computers 
1951-1960  l950's-1964  1965-1970  1970' s 


1st  Generation  |  2nd  Generation  |  3rd  Generation  |  4th  Generation 


Vacuum  tubes 


Transistors 


Integrated 
circuits 


Integrated 
circuit  chips 


1,000 

calculations 
per  second 


10,000 

calculations 
per  second 


1,000,000 
calculations 
per  second 


10,000,000 
calculations 
per  second 


As  you  can  see,  each  generation  of  computers  used  a  new 
invention  to  conduct  the  electricity  through  the  computer.  As 
the  new  electrical  devices  got  smaller,  the  computers  got 
smaller.  They  became  more  powerful  than  the  earlier,  large 
*  computers  and  less  expensive,  which  enabled  small  companies, 
schools,  and  individuals  to  buy  personal  computers. 

INDEPENDENT  ACTIVITY 

Use  Ditto  Master  36  in  the  teacher's  guide  activity  book  to 
My  Friend  -  The  Computer. 

RESOURCES 


Computers  Are  Fun,  pp.  20-21 

Teacher's  Guide  and  Activity  Book  to  accompany  Computer  Are 
Fun,  p.  23,  ditto'masters  H,  I  -  pp.  73,  74 

My  Friend  -  The  Computer,  pp.  27-31 

Teaching  Guide  and  Activity  Book,  pp.  19-21 

Computer  Tutor,  pp.  11-14 

Spotlight  On  Computer  Literacy,  p.  45-46,  49 
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STRAND  I:  HISTOKY 


SITE:  CLASSROOM 


OBJECTIVE  5:     The  student  will  be  able  to  identify  various  calculating  | 

devices,.  I 


SUWKTIVE  VOCABULARY  -  none 


PRESENTING  S'EV  IKFORMATION 


Thar?     irsson  ■  is    an    extension    of    Objective    4.    The  posters 
"Computers  -  Past  and  Present",  published  by  Radio  Shack  may 
he  used  to  review  calculating  devices. 

if.  time  permits  students  may  work  in  small  groups  to  create 
new  ways  of  counting.  .  Each  group  would  then  explain  its'  new 
method  to  the  cl^ss.     Ideas  generated  by  the  groups  may  be 
used*    to    eompare    and    contrast    the    development    of  earlier 

counting  systems. 


PE501IHCK 

Pos»rr  -  Computers-Past  and  Present  -  Radio  Shack  (Free) 
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STRAND  I:  HISTORY 

Sill ,  JLASSROOM 


OBJECTIVE  6:     The  student  will  be  able  to  id?:,      .   and  discuss  jthe 
inventors  who  contributed  to  the  development  of  the 
computer.  -  j 


SUPPORT  ARY:  nrue 


GUIDED  AC  1 1,  .ii. 


Suido  students  in  making  a  TIME  tINE  of  computing  -.devices 
(individual  or  class)  dating  back  to  ancient  times.  Use 
pi  ctures  or  titles .  and  dates  with;  a  short  description. 
Suggest  that,  they^  add  other  computers  they  discover  in  any 
other  reading  or  discussions. 

RESOURCES 

Radio  Shack  poster  -  Computers-Past  and  Present  (Free) 

Discussion  from  Objective  4 

My  Friend  -  The  Computer,  pp.  26-34 

Spotlight  Oh  Computer  Literacy,  pp.  37-43 

I NPEPENDENT^  ACT I V I TY 

Provide  students  with  a  list  of  computer  inventors .  Suggest 
that  students  research  encyclopedias  or  other  computer  hooks 
in  the  library  for  information  and  make  written  reports  on 
them.  These  reports  can  be  displayed  on  the  bulletin  board  or 
made  into  booklets.  Student's  may  select  from  a  list  such  as 
the  one  befow. 
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Blaise  Pascal 
Charles  fiabbage 
Herman  Hollerith 
Joseph  Jacquard 
J.  P.  Eckert 
John  Hauchly 


RESOURCES 

My  Friend  -  The  Computer,  pp.  26-3^i 
Spotlight  On  Computer  Literacy,  jp.  37-43 
Encyclopedias 
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STRAND  I:  HISTORY 

SITE:  CLASSROOM 


|  OBJECTIVE  7:  The  student  will  be  able  to  identify  and  discuss  the  | 
|  daily  use  of  computers.  I 

L_  .  L 

SUPPORTIVE  ACTIVITY:  None 
GUIDED  ACTIVITY 

Ask  students  how  many  of  them  have  crossed  the  street  at  a 
traffic  light.  Ask  them  what  they  think  causes  the  light  to 
change.  Discuss  the  fact  that  in  most  traffic  lights  a 
computer  makes  the  light  change. 

Elicit  from  students  things  that  run  by  computers  that  they 
see  every  day  on  television  or  in  the  home:  refrigerators, 
washing  machines,  microwaves ,  digital  clocks  and  watches , 
central  heat  and  air  conditioning  units,  grocery  checkout 
counters,  video  jjames  ,  arcade  and  home  games,  automatic 
banking  tellers  (Annie,  Sunny,  First  Banking),  football  and 
basketball   scoreboards . 

Organize  the  students  to  prepare  a  bulletin  board  of  pictures 
cut  from  catalogs,  newspapers,  and  magazines  of  items  which 
a  re  operated  by  computers .  Be  sure  students  understand  the 
characteristics  cf  a  mechanism  with  a  computer. 
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STRAND  II:     COMPUTER  OPERATIONS 


Sl'iE:     COHPUTEP  TiOOM 


1  OBJECTIVE  1:    The  student  will  be  able  to  identify  input  devices  j 


SUPPORTIVE  VOCABULARY :  computer,  microcomputer,  input,  processing, 
output ,  keyboard ,  video  monitor,  cartridge , 
printout,  central  processing  unit 

PRESENTING  NEW  INFORMATION 

Let's  take  a  look  at  a  small  computer  you  can  easily  take 
with  you..  These  are  called  microcomputers.  The  prefix  micro- 
means  small.  Microcomputers  are  often  referred  to  as  micros. 
Micros  are  run  by  electricity.  Information  goes  in  as  input. 
This  information  is  processed  inside.  The  processed 
information  is  called  OUTPUT  when  it  is  seen  on  the  screen  or 
printed  on  paper  it  is  called  a  printout . 

We  might  compare  a  computer  to  a  washing  machine.     A  computer 
and   a   washing   machine   i^we    three    things    in  common:  INPUT, 
PROCESSING,     and    OUTPUT.      The    dirty    clothing    and  soap 
into    the    washing   machine    are    called    input .      The  procev 
takes    place    inside    the    washing   machine.     T.ie    output   is  the 
clean  clothing  you  take  out  of  the  washer. 
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I      INPUT      I   >  I      PROCESSING      )   >        t      OUTPUT  | 

J  I  1__  L  J  1 

(rlnttirs.,  Vlyp)                 (machine  washei,  rinacs.,  (clean  clothes) 


KEYBOARD 


The-  micro  usually  has  a  keyboard  1  ike  a  typewriter  and  is 
about  the  same  size  as  a  typewriter.  You  input  your 
information  to  the  micro  by  typing  it  in  on  the  keyboard.  A 
small  computer  is  inside  this  keyboard  box  called  the  Central 
Processing  Unit  or  CPU. 

Use  ditto  master  P,  Computers  Are  Fun>  Teacher ' s  Guide  and 
Activity  Book,  page  Bl. 

VIDEO  HQS I TOR 

A  microcomputer  may  be  connected  to  equipment  such  as  a 
television  screen  or  a  video  monitor.  The  information  you 
t^pe  in  at  the  keyboard  is  seen  on  the  TV  screen  or  video 
moni  tor . 
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CARTRIDGE 

One  way  to  store  information  outside  the  microcomputer  is  on 
cartridges.  The  cartridge  slips  into  a  slot  in  the 
microL  mptiter.  The  programs  and  data  are  permanently  on  the 
cartridge.     They  cannot  hi?  changed  or  erased. 

(Resource  picture  on  page  76  in  My  Friend  -  The  Computer  or 
actual  equipment . )  ~  ~~ 

NOTE:  MAKE  CERTAIN  EACH  CHILD  RECOGNIZES  THE  KEYBOARD,  VIDEO 
MONITOR  AND  CARTRIDGE .  THESE  WORDS  SHOULD  BECOME  A  PART- OF 
EACH  CHILD'S  SPEAKING  VOCABULARY . 

RESOURCES 

My  Friend  -  The  Computer,  pp.  73-76 

Computers  Are  Fun,    Teacher' s    Guide    and   Activity   Book,  ditto 

master  p,  p.  81 
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STRAND  II:    COHI'UTEIt  OI'KKATIONS 


SITE:  CUSHHOOH 


I  f 
I  OBJECTIVE  2:  The  student  will  be  able  to  identify  output  devices  such  | 
I  as  an  audio-cassette  recorder,  disk  drive,  modern  and  | 
I  printer.  [ 


SUPPORTIVE  VOCABULARY:    audio-cassette  recorder,  disk  drive,  modem, 
peripheral  device,  printer 


PRESENTING  ITX  INFORMATION 

In  order  for  computers  to  serve  many  uses  attachments  are 
needed .  These  added  attachments  extend  the  services  of  the 
CPU  (Central  Processing  Unit)  and  are  called  peripheral 
drvi ces .  The  word  "periphery"  means  "the  outermost  part  or 
region"  so  these  attachments  are  outride  The  computer  keyboard 
and  monitor. 

The  four  most  c^ii^ion  per iphera  1  devices  are  an  audio-cassette 
recorder ,  a  <li%k  drive  a  printer  and  a  telephone  modem. 
Special  cables  usually  connect  these  components  to  the 
computer. 


MOD  KM 


For  computers  to  phone  each  other, 
a  Per j-phepal  device  must  be  available 
for  a  telephone.    This  component  is 
a  coupler  box  or  modem.     The  letters 
in  the  word  "modemM  are  short  for 
Modulator/demodulator.     Modems  let 
computers  "talk"  to  each  other. 

30 


Place  telephone  over 
the  circles. 


TELEPHONE  COUPLER  BOX 
or  MODEM 
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(Resource  picture  DM-jU»  in  Teacher's  Guide  anil  Activity  Hook 
to  accompany  MMy  Friend  -  The  Computer,  and  p.  B5  in  "My  Friend 
Computer . " ) 


Printers  will  type  any  of  the  information  you  program  on  the 
video  monitor  screen.  The  print-out  on  paper  is  called  "hard 
copy"  in  computer  jargon .  Printers  are  available  as  a 
peripheral  device  for  microcomputers.  They  are  usually  more 
expensive  than  the  micro. 


The  audio-cassette  recorder  serves  as  both  an  input  and  an 
output  device  for  a  microcomputer  such  as  the  TI-99/4A.  The 
tape  recorder  will  load  and  store  computer  programs.  It  is 
the  least  expensive  peripheral  device  but  it  is  often  time 
consuming  to  use. 


Data  can  be  entered  and  stored  on  a  magnetic  disk  about  the 
size  of  a  small  phonograph  record.  The  disk  is  inserted  in  a 
disk  drive  box  which  is  electrically  connected  to  the  CPU. 
The  disks  are  thinner  and  more  flexible  than  "45"  RPM  records 
and  are  called  floppy  disks  or  diskettes.  These  five  and 
one-fourth  inch  diameter  floppy  disks  operate  with  great 
speed.  Disk  drives  are  also  made  for  8"  floppy  disl^s  and  for 
large  hard  disks. 


PRINTER 


AUDIO-CASSETTE  RECORDER 


DISK  DRIVE 
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NOTE :  IF  NSF  (Han  tc  Ski  1  Is  Ki  rot)  is  implemented  in  your  school , 
you  may  arrange  for  your  litudents  La  nee  the  APPLE  or  Texan 
Instruments  Personal  Compute r  win ch  have  d iuke ttes  and  disk 
drives . 

RESOURCES 

My  Friend  -  The  Computer,  pp,   14,  50-53,  75-77 
Computers  Are  Fun,  pp.  33-37 

Teacher's  Guide  and  Activity  Book  to  accompany  My  Friend  -  Th  ■ 
Computer ,  p.  DM-34 

Teacher's  Guide  and  rV  ,.vity  Book  to  accompany  Computers  Are 
Fun,  pp.  45-48,  79 
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STKANI)  II;    COMPUTER  OPERATIONS 


SITE!     COMPUTER  ROOM 


I  "  I 

|  OBJECTIVE  J:     Students  will  be  able  to  use  the  keyboard  to  perform  | 

I  simple  functions.  | 

L   I 


SUPPORTIVE  VOCABULARY;     SHIFT  Key,  ALPHA  LOCK,  ENTER,  FCTN  (function), 
SPACE  bar,  QUIT 


PRESENTING  NT.W  INFORMATION 


Step  I 


1 

0 

$ 

( 

) 

/ 

2 

3 

4 

S 

e 

7 

a 

9 

0 

> 

H 


c 

V 

B 

N 

< 
> 

-QUIT 


Q 

w 

R 

T 

Y 

U 

i 

O 

P 

.  EN 


>( 


5HIF 


X1" 


Show  students  the  locations  of  the  SHIFT  keys  (make  sure  the 
ALPHA  LOCK  -  lower  left  corner  -  is  u£) .  Demonstrate  that 
pressing  any  alphabetical  key  will  display  its  "lower  case"  - 
actually  a  small  capital  -  form  on  the  screen. 


Step  II 

Next,  hold  down  the  SHIFT  key  and  show  how  the  large  capital 
letters  appear  on  the  screen.  (In  your  demonstration,  try  to 
show  use  of  both  hands,  holding  down  the  shift  key  with  the 
h_nd  that  is  not  typing  the  letter). 
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Step  III 

Next,  press  the  ALPHA  lock  to  show  how  till*  will  cau»«  all  the 
.lphabriiul  keys  to  display  »  large  capital  without  usl.ig 
the  SHIFT  key.  Press  U  ..gain  (to  up  position)  ami  show  how 
the  alphaheUi-1  keys  come  on  the  screen  as  small  capitals  hut 
the  numerical  and  punctuation  keys  stay  the  same. 

Step  IV 

Now.     show    how    the    SHIFT    key  is  used  to  display  the  upper 
symbols   on   the   key   face.     For  example,   8x8  would  be  typed  by 
pressing   the   Q   then  holding    the    (left)   SHIFT   key  down  and 
pressing  Q  again,  then  releasing  the  SHIFT  and  typing  the  111 
a  third  time.     8x8  is  typed  as  8*8  in  computer  language. 

Step  V 

Point  out  that  some  punctuation  and  other  symbols  are  found  in 
front  of  certain  keys.  To  make  these  symbols  press  the  FCTN 
'  key  (right  front  corner)  with  your  right  hand  and  hold  it 
while  you  press  the  key  with  the  symbol  on  the  front.  For 
example,  to  display  the  ?;  hold  the  FCTN  key  down  while  you 
press  the  1?| ■ 

Step  VI 

Type  your  full  narae  showing  how  you  use  the  space  bar  to 
separate  words- 
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SLisp  VII 


Now  r  y j H •  j  j> H  INT  "    ,  i  ~"        ~      ^^""7  pulti  iig  y ii ii  r 

name  where  tin-  blankn  arc,  and  whatever  in  in  the  quotes  will 
appear;  (Hi  t.liv:  screen  after  you  pro  tin  the  ENTER  key. 


INDF.rENDKNT  ACTIVITY 

Prattin-    (SHIFT,  ALPHA   LOCK ,    FCTN,    ENTER,    tfl'ACE)*     Ua  the 

student;,  pi »t  Lice  by  using  capitals  (using  the  PRINT  command) 
to: 


1.  Print    their  names    in   large   capitals    (using  the 
ALPHA  LOCK). 

2.  Print  their  names  in  small  capitals. 


End  the1  session  by  holding  down  the  FCTN  key  and  pressing 
QUIT,  or  typing  BYE. 

NOTES  TO  _THE_JTE ACKER 

1.  To  PRINT,   you  must   have   quotation  nurks   at  both  ends  of 

the   statement    ("  "),    and  press   ENTER   at    the   end   of  the 

statement „ 

2.  These  are  the  symbols  for  mathematical  operations 


+         addition  I  =  I  with  SHIFT 


m 


subtraction  [  /   [  with  SHIFT 
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*  !       mud  (pi  Ir.iMmi 


HI 


/         il  i  vi  h  i  oi» 


wiihoui  SHUT 
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STRAND  II:     COMPUTER  OPERATIONS 


SITE:     COMPUTER  ROOM 


1  OBJECTIVE  A:     Students  will  be  able  to  explain  the  use  and  proper  care  1 


Location:  Place  CPU  on  a  hard-topped,  non-metallic  surface, 
such  as  a  table  not  on  top  of  a  TV  set  or  the  video  monitor. 
The  video  monitor  should  be  placed  to  avoid  direct  sunlight  or 
bright  light  on  the  screen  surface. 

Ventilation:  Is  necessary  for  continued  good  operation  but 
air  conditioning  is  not  required.  Air  needs  to  flow  freely 
through  the  slots  on  the  bottom,  back,  and  top  of  the  keyboard 
and  monitor.  n 

Cleaning:  DO  NOT  USE  SOLVENTS  OR  OTHER  CLEANSERS. 
Demonstrate  with  a  damp,  (not  wet)  lent-free  cloth  how  to 
gently  wipe  the  surfaces  of  the  keyboard,  video  monitor,  etc. 
Emphasize  that  the  CPU  must  be  turned  OFF. 

Static  El2Ctricity:  Point  out  that  care  must  be  taken  in 
carpeted  rooms  because  permanent  damage  can  be  done  to  the 
computer  if  you  touch  the  computer  after  building  up  a  charge 
of  static  electricity.  To  prevent  this,  touch  a  metal  object 
(doorknob ,     lamp ,    etc . )    before    working    with    any  electronic 


of  computer  equipment. 


SUPPORTIVE  VOCABULARY:  none 


PRESENTING  NEW  INFORMATION 


A 
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devices  in  3  carpeted  room,  or  use  an  anti-static  spray  on  the 
cary  -t . 

NEVER  eat  or,  especially,  drink  near  the  computer.  Spills 
could  damage  it  permanently. 


Demonstrate  how  to  first  turn  on  the  monitor,  then  the  CPU, 
and  how  to  load  a  cartridge.  The  cartridge  is  correctly 
inserted  when  the  words  of  the  title  are  right-side-up  and 
facing  the  student. 

Emphasize  that  students  SHOULD  NOT  TOUCH  THE  SLOT  FOR  THE 
CARTRIDGE,  THE  BACK  OF  THE  CARTRIDGE  (where  it  goes  into  the 
slot),  OR  ANY  OTHER  CONNECTIONS  ON  THE  COMPUTER.  Lack  of 
proper  care  could  damage  the  software  and/or  result  in 
electrical  shock  to  the  student. 


B 
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STRAKD  III:  APPLICATIONS 

n 

SITE:    COMPUTER  ROOM 


1  H 

I  OBJECTIVE  1:    Students  will  be  able  to  use  the  basic  functions  of  the  | 

|  computer  to  run  a  program  (how  to  use  a  computer).  | 

I  L 


SUPPORTIVE  VOCABULARY :    prompt,  cursor,  space  bar,  shift  key,  keyboard, 
video  monitor,  cartridge 


PRESENTING  NEW  INFORMATION 
KEYBOARD 

Look  at  the  keyboard.  The  microconsputer  keyboard  is  mucb  like 
a  typewriter  keyboard.  There  are  4  rows  of  keys.  All  letters 
are  written  as  capital  (uppercase)  letters.  There  are  no 
lower  case  letters  shown  on  the  keyboard.  The  numbers  are  all 
on  the  top  row  of  the  keyboard.  The  number  1  is  at  the  far 
left.  The  zero  and  the  letter  0  are  not  the  same.  You  must 
use  zero  for  numbers  and  the  letter  0  for  words.  The  ?ero  (3 
c.  has  a  slash  through  it  on  the  keyboard.  This  belps  you  tell  the 
difference  between  the  number  zero  0  and  the  lettur  0. 

GUIDED  ACTIVITY 

VIDEO  MONITOR  -  ON/OFF 

Find  the  POWER  button  on  the  front,  bottom  right  of  the  video 
monitor.      Push    the    gray   button    in.      Tbe   green   POWER  light 
•»       should  come  on  and  the  screen  will  light  up. 

POWER  ON 

Fiiid  tbe  ON/ OFF  switch  on  the  front  right  of  the  computer's 
keyboard.     Use  your   thumb   to  slide   the  svritch  to   the  right. 
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The  fed  POVEH  light  next  tq  the  avitch  thauUl  came  an. 
(Attached  digram  m»y  be  uaed.) 
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TEXAS  INSTRUMENTS 


HOKE  COMPUTER 


READY  -  PRESS  ANY  KEY  TO  BEGIN 


VIDEO  MONITOR  SCREEN 

Do  as  the  screen  says,  Press  any  key.  The  video  screen  will 
show: 


TEXAS  INSTRUMENTS 

HOME  COMPUTER 
PRESS 

1  for  Tl  BASIC  ' 


Then  the  screen  shows:     |  TI  BASIC  | 
1  >         ■  I 

The  >  is  called  a  prompt.  It  means  the;  computer  is  waiting 
for  you  to  give  it  directions.  The  flashing  square  is  called 
the  cursor.  Cursor  means  "runner."  The  cursor  "runs"  across 
the  screen.  The  cursor  shows  where  the  next  character  will 
appear  on  the  screen  as  you  type. 


USING  THE  KEYBOARD  ^ 
Step  I 

Type  your  name  on  the  screen.  Pretis  Uie  SPACE  BAR  to  put  a 
space  between  your  first  name  and  last  name.  The  bar  at  the 
bottom  is   the  space  bar.     Watch  the  cursor  move  as  you  type. 
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Step  II 

Now  erase  your  name.  Press  and  hold  the  FCTN  (FUHCTIOK)  key. 
Find  the  left-facing  (♦*)  arrow  on  the  front  of  the  S  key. 
Press  the  cursor  \  ackward  until  it  covers  the  first  letter  of 
your  name.  Kelcjse  the  function  key.  Press  and  hold  the 
space  bar  until  all  letters  are  erased. 

Step  III 

You  will  now  correct  a  misspelled  word.  Type  DOB.  Press  and 
hold  the  FCTN  (FUNCTION)  key.  Press  the  ieft-facing  arrow  key 
(S)  to  move  the  cursor  over  B.  Release  FCTN.  Now  type  G 
where  the  cursor  is.    The  corrected  word  is  DOG. 

Step  IV 

Notice  the  symbols  above  the  numbers  on  the  top  row  of  keys. 
To  get  a  symbol  above  the  nurabt  rs ,  ybu  press  the  SHIFT  KEY  and 
the  key  itself.     For  example,  if  you  want  to  print  the  $  sign, 

you  press  the  SHIFT  KEY,  then  you  press  the  Q  key.  You  get 
the  symbols  above  the  letters  on  other  parts  of  the  keyboard 
in  the  same  way.  v„ 

POWER  OFF 

Push  the  ON /OFF  switch  to  the  left.  The  red  POWER  light  will 
go  out. 

Push  the  video  POWER  button  in.  The  video  monitor  screen  will 
become  dark. 
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TO  TjlK  TKACHKK; 

From  till  a  point  on,  you  ultoii  Lit  bugiu  with  Volume  I  of  Crnnt ive 
Programming  for  Young  Htmla.  which  in  a  nianUiil  for  beginning 
programming,     Lesoon  ill  begins  on  page  I, 
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HTKANU  Mil  APPMCATtONH 

BITK;    COMPUTER  ROOM 

|  OIMKGTIVK  2}    The  atlident  will  ho  able  to  nelect,  land,  and  interact 
|  with  (follow  the  program)  n  program  or  game  daaiguml  I 

|  for  learning, 

SUPPORT I VE  VOCABULARY t    hardware,  software 

PRESENTING  NEW  INFORMATION 

Tell  students  all  machines  used  in  the  computer  ayatem  are 
called  hardware.  Point  to  the  keyboard  and  video  monitor  as 
hardware.  To  remember  this  easily,  state  that  machines  are 
made  of  hard  material  such  as  plastic,  metal  or  glass. 

The  programs  that  go  into  the  computer  are  called  software. 
Programs  are  written  ,on  "softer"  material.  Software  tells  the 
computer  what  to  do.  "  Point  to  the  programs  inside'  the 
cartridges  as  a  kind  of  software.  (The  cartridges  themselves 
are  hardware) . 

•  GUIDED  ACTIVITY 

Show  students  how  to  place  selected  cartridges  into  the 
keyboard.  Turn  the  video  monitor  on  and  then  the  keyboard. 
Insert  the  cartridge  and  notice  the  students'  interaction  with 
the  program. 

RESOURCES 

Educational  programs 
Educational  games 
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HTItANH  ilh  AWUCATIOM 

(1 ITE  l    CTiAHflHOOH/COMlUn  rill  ROOM 

|  OIUKCTIVK  .'Is    Tim  wtuilimt  will  li»  ahln  to  rocngnlaw  that  n  computer  | 

|  \\em\i\  Inulcuct I  dim  to  operate  and  that  Uioho  I 

|  Inmructinmi  como  from  a  program  written  by  n  person  | 

|  utting  n  programming  language  uuch  an  UAUtC ,  Paucal,  or  | 

I  couol.  I 

gil^QIiliyg. -V0CAnULAUY ;    La"R»aRoo  -  DAHIC  (Beginning  All-Purposo 

Symbolic  In«tructlon  Co de) 

COBOL  (Common  Huslnoaa  Orlentod 
Language) 

FORTRAN  (Formula  Translation) 
Pascal 

PRESENTING  NEW  INFORMATION 

A  computer  can't  do  anything  unless  it  is  given  a  set  of 
instructions  or  programs.  To  tell  a  computer  What  to  do,  you 
must  use  a  programming  language  it  understands.  The  computer 
understands  numbers  and  certain  English  words ,  Special 
languages  have  been  made  up  to  give  orders  to  computers. 
BASIC  is  used  mainly  in  schools  and  offices.  COBOL  is  used 
primarily  in  business.  FORTRAN  is  used  mainly  in  math  and 
science .  Pascal  is  designed  for  use  in  computer  science 
instruction.  All  of  these  programming  languages  are  taught  in 
the  Memphis  City  Schools  curriculum. 

The    simple    commands    we   will    use   are   from  a   language  called 
BASIC  because  it  is  easier  for  beginners. 
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01 1 1  OKI)  ACTIVITY 

Tirri.  ..JKAPUKBl 

To  itxpliiru  lM«  rnrt-lwr,  Mifl  foHnwinn  *r«  niihk**1'"Ii 

H|ipjLl J-aHt^LC*?M».ttlLjJJj!CHy.i  "At  t,U(  (:o,lUmUtr J1'1  *  71"1<} 
5  °J?Pi)  AilL  -TiikfiJL .tIji!lL2£ >  P  •  10 

Sound    Fl Inmtr ip ;     lj£LwJ!°JDim t o rsjfork ,    A  516-2 ,  FrnmoH 
PoHtiu-  -  ^»mpjul<^UnBlii}ft«j*  "  Coutinunt.U  Prenn 
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mm)  iVi  anfiiAi,  impact 


niMKCT I VM i    Wnu'onta  wiU  ho  ahl«  to  <IUpmhh  romp  waya  rnwputwrM  »ut> 
UM^il  in  uovontl  of  too  following  aroaai 

HnniHH  and  rwMoaUou 
IUuUmohu  ami  (mtUHi.ry 
McmI  i  c  inn 

Law  and  law  onfom'inont 
Tranaportat  iou 
Military 

Woathnr  prurifcUmi 

Raoeurch 

KiUuriitimi 

Mbiariua  ami  Information  Cooler 
Crtiailvo  /iris 
Personal  ouca 


Supportive?  Vocrtbulatyi     No  no 
Present log  Now  Informal  to n 

Show  filroalrip  EVERYDAY  COMPUTERS,  A  516-3,  SVE. 
GUIDED  ACTIVITY 

Have  students  recall  uses  of  computers  in  the  categories  listed 
above,  ' 

INDEPENDENT  ACTIVITY 

Ask  students  to  be  computer  detectives,  Suggest  that  they 
look  for  more  examples  of  computer  use  in  their  neighborhoods, 
ask  their  parents,  or  watch  for  computers  on  TV, 

RESOURCES 

Sound  Filmstrip:    SVE,  EVERYDAY  COMPUTERS,  A  516-3 

Posters:     Uses  of  Computers  -  Continental  Press 

Computers  in  Education 

Personal  Computers 
47 
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w\  .... 


( J *> m ^» » 1 1. « r «  a r «  Fun,  I'P.  U-UJ 

! jy.  f  *  i? lid. ..r~ ..TU« _ £1 1  .si *lL*?  c 
Pilmi    fioimmnirn  in  Our  Mvm,  0M0AO,  G  10  win.,  HNI) 
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STRAND  V:    LOGIC  AND  PROBLEM  SOLVING 


SITE:  CLASSROOM 


I 


I  OBJECTIVE  1:    The  student  will  be  able  to  order  specific  given  steps  | 


SUPPORTIVE  VOCABULARY:    program,  programmer 

PRESENTING  NEW  INFORMATION 

A  computer  will  not  work  without  a  set  of  instructions.  A  set 
of  instructions  tells  the  computer  what  to  do.  The  set  of 
instructions  the  computer  uses  is  called  ■  a  program.  The 
person  who  writes  a  program  is  called  a  programmer.  Before  a 
program  is  written,  the  programmer  must  think  of  all  steps 
that  will  be  used  in  the  program.  All  steps  must  be  put  in 
order  (first,  second,  third,  etc.). 

GUIDED  ACTIVITY 

When  you  get  up  in  the  morning,  you  follow  certain  steps. 
What   is   wrong  with   the  order  of  steps  in  the  following  list? 


in  the  solution  of  a  problem. 


1.     Get  up 


|  Teaching  Suggestions  I 


2. 


Put  on  shoes 


> 


3. 


Go  to  school 


Put  on  socks 


Put  each  step  on  a  strip  of  , 
pap  eft 

Have  the  students  rearrange 
the4  strips  vertically  in  the 
correct  order. 


5. 


Eat  breakfast 
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STRAND  V:     LOGIC  AND  PROBLEM  SOLVING 

SITE:  CLASSROOM 


'  2:    The  student  will  be  able  to  choose  and  order  the  proper  | 


|  OBJECTIVE  .-^   

j  steps  to  the  solution  of  a  problem  or  algorithm 


SUPPORTIVE  VOCABULARY:  Algorithm  -  a  step-by-step  plan  for  solving 
"  problem 


PRESENTING  NEW-INFORMATION 

In  solving  a  problem  think  of  all  the  steps  needed  to  solve 
the  problem  or  ?et  the  job  done. 

GUIDED  ACTIVITY 

Have  the  students  discuss  the  steps  to  watching  a  favorite  TV 
program.  Write  the  steps  on  the  board  vertically.  Discuss 
the  proper  order  of  the  steps. 

Guide  the  discussion  with  questions  such  as: 

What  do  you  do  first  to  watch  TV? 
What  is  the  ne^ct  thing  you  do? 

What  do  you  do^'when  you  have  finished  watching  TV? 

INDEPENDENT  ACTIVITY 

Ask  students  to  think  of  something  they  like  to  do.  List 
these  on  the  board.  Have  each  child  select  one  and  write  the 
steps,  numbering  them  in  a  column.  Allow  sharing  with  class. 
This  ma/  also  be  done  in  groups  of  three  or  four. 
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STRAND  V: 


LOGIC  AND  PROBLEM  SOLVING 


SITE  I  CLASSROOM 


|  OBJECTIVE  3:  The  student  will  be  able  to  develop  a  flowchart  for  a  I 
I  daily  activity.  I 

J  :  i 

SUPPORTIVE  VOCABULARY:     flowchart,  decision  symbol,  oval,  rectangle 

PRESENTING  NEW  INFORMATION 

Explain  that  a  flowchart  is  a  map  or  drawing  of  all  the  steps 
used  by  the  computer  to  solve  a  problem  or  do  some  task.  It 
shows  the  order  of  steps.  It  also  shows  how  each  step  is 
connected  to  the  other  steps.  Certain  symbols  are  used  when 
making  a  flowchart.  Drill  students  on  flowchart  symbols .  '  The 1 
oval  is  used  t0  De8in  and  end  a  flowchart. 

Occasionally  a  circle  is  used  for  the  start  and  stop  symbol  in 

place  of  the  oval.     The  rectangle  J  [  is  called  a  "do 

something"  or  processing  box.  |  Do  Something  j 

We   connect  each  symbol  with  arrows   that  tell   us  where  to  go 


next. 
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SIMPLE  FLOWCHARTING 

W  THE  TEACHER:  , 

Go  back  to  the  activity  in  Objective  1  and  place  the  following  on 


the  board. 


Get  up 


|  Put  on  socks  | 


|  Put  on  shoes     |  <, 


I  Eat  breakfast  I 


|  Go  to  school  I 


GUIDED  ACTIVITY 

Refer  back  to  Objective  2  for  the  activity  on  watching  TV.  Have 
students   volunteer  putting  steps  in  the  flowchart  form  on  the 
board  using  symbols. 

INDEPENDENT  ACTIVITY 

//Have  students  draw  a  flowchart  for  a  day  in  school. 

'PRESENTING  ADDITIONAL  INFORMATION  -  Level  2 
DECISION  SYMBtiL 

When  solving  a  problem  or  doing  a  task  one  reaches  a  point 
where  questions  must  be  asked  requiring  an  answer  of  either 
yes  or  no.  A  symbol  used  when  asking  a  question  in  a 
flowchart  is  a  decision  symbol .     It  is  diamond-shaped. 
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YES 

There  are  always  at  least  2  arrows  coming  out  of  a  decision 
box.  If  the  answer  to  the  question  is  no,  an  arrow  will  lead 
you  in  one  direction  to  another  step.  If  the  answer  to  the 
question  is  yes ,  an  arrow  will  lead  you  in  a  different 
d  irec tion. 

Place  on  the  board  the  flowchart  on  page  63  in  My  Friend  -  The 
Computer  to  demonstrate  the  use  of  the  decision  symbol.  Use 
the  questions  on  p.  63  to  guide  discussion. 

INDEPENDENT  ACTIVITY 

Use  the  flowchart  made  by  students  for  a  day  in  school  with 
decisions  of  recess  or  library.  Your  chart  may  look  something 
like  this: 

See  the  example  on  the  next  page  ..  
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28-378  0—83- 


494 


•  Example: 


12  Reading 

4- 


I  Language 
4- 


I  Spelling 
4- 


j   Health 

4- 


|  Lunch 

4- 


|      Recess      I  I 
4-  > 

«  ■  


J  Math  | 
1    Assembly  | 


RESOURCES 

Sound  Filmstrip:  INTRODUCTION  TO  PROGRAMMING,  SVE  A  516-4, 
Frames  1-13 

Hy  Friend  -  The  Computer,  pp.  59-64 

Computers  Are  Fun,  pp.  44-48,  Guide,  pp.  36-37,  83-87 

Posters   -  Components  of  a  Flowchart  System,  Continental  Press 

Introductory  Flowchart,  Continental  Press 
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FLOWCHARTING 

As  problems  become  more  complicated,  some  programmers  find  it 
useful  to  construct  a  flowchart  before  writing  the  actual  program. 
Flowcharts  are<  not  used  by  all  programmers .  However,  they  are  very 
helpful  :ie cause  they  provide  a  graphical ,  two-dimensional  representation 
of  the  many  steps  '  involved  in  analyzing  a  problem.  Consistent  use  of 
flowcharts  can  help  programmers  develop  a  more  efficient,  structured 
style  of  programming.  They  can  help  a  programmer  become  a  better 
problem  solver  in  general  because  flowcharting  can  be  applied  to  all 
types  of  problems. 

Flowcharting  consists  of  using  a  set  of  standardized  symbols  and 
arrows  to  represent  the  steps  neceswary  for  problem  solving.  Ovals  are 
used  to  indicate  the  starting  and  stopping  points^  of  a  problem 
solution.  Rectangular  boxes'  are  used  to  indicate  the  manipulation  of 
information  in  the  memory  of  the  computer.  A  diamond  •  is  used  to 
represent  a  necessary  decision  or  question.  Finally,  a  parallelogram  is 
used  to  represent  a  necessary  decision  or  question.  Finally ,  a 
parallelogram  is  used  to  show  what  information  is  fed  into  the  computer 
or  the  results  of  a  computation.  Arrows  are  used  as  connectors  between 
the   different   symbols    to   show   the  direction  of   the   information  flow. 
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SYMBOLS 


START 
or 

STOP 


Indicates  the 
beginning  or  end 
of  a  flowchart 


DO  Indicates  action 

SOMETHING    to  be  performed 


INPUT 
or 

OUTPUT 


Shows  what  information 
is  read  into  the  com 
puter  or  what  is  printed 


DECISION 


56 


Tells  where  a 
choice  is  made 
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STRAND  V:     LOGIC  AND  PROBLEM  SOLVING 

SITE:     COMPUTER  ROOM 


I  OBJECTIVE  4:     Students  will  be  able  to  develop  the  concept  of  a 
-»      variable  as  a  location  in  the  computer's  memory. 


SUPPORTIVE  VOCABULARY;    variable,  memory 

PRESENTING  NEW  INFORMATION 
CONCEPT  OF  VARIABLE 


Explain  that  a  variable  is  something  with  one  name  that 
changes  (varies)"  in  make-up.  Example:  DOG  If  you  are  asked 
-to  take  a  picture  of  a  DOG,  you  have  to  take  a  picture  or'  a 
particular  dog;  it  will  have  a  certain  color,  size,  shape,  and 
so  forth.  But  if  100  people  are  asked  to  take  a  picture  of  a 
dog,  there  may  be  100  different-looking  animals  and  still  all 
be  pictures    of   a   DOG.      So    the  word   is   a   kind  of  VARIABLE. 

LOCATION  OF  VARIABLE  IN  MEMORY  OF  THE  COMPUTER 

Write   the   letter  "D"  on  the  board  and  say  that  it  will  stand 

for   DOG.     $ut  a  box  around   the   letter  and  say  that   the  box 


stands   for  a  location  in  the  computer's  memory.     I  D  I 

Compare    this    to    human  memory:     we  could  say  that  we.  have  a 

certain  "place"  in  our  memory  that  we  call  DOG  and  fill  in  the 

details  of  whatever  kind  of  dog  we  want  to  at  a  certain  time. 

We   are    going    to    tell    the    computer    to   hold    a   place   in  its 

memory  for^DOG  and  call  this  place  D.    We  haven't  decided  what. 

kind  of  dog  itxis,  so  we  will  give  it  a  value  of  0. 
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Type     |  D  =  0  |       (Don't  forget  to  press  the  ENTER  key  at  the 


end  of  each  line) . 


CHALK  BOARD  Example 


D  (DOG) 


Kinds)  of  dogs 


Number 


location 
in  memory 


D  =  ex.  Collie 


German  Shepard 
Greyhound 


1 

2 
3 


READING  THE  COMPUTER'S  MEMORY 

To  find  out  what  is  at  location  D  in  the  computer's  memory,  we 
type  |  PRINT  D  I  .  This  tells  the  computer  to  go  to  location  D 
and  display  0  because  we  told  the  computer  that  D  =  0, 

CHANGING  f  HE  VALUE  OF  THE  VARIABLE 

We  can  change  the  information  in  this  location  (D)  by  changing 

the   value    of    the   variable.     We    said  beforr    that    there  are 

different  kinds  of  dogs.     (Make  a  list  on  the  board:  example, 

collie,   greyhound,   German   shepherd).     Let's^give  a   number  or 

value    to    each    kind    of   dog.      (Add    these    to    the    chart,  and 

explain    that    words    can    be    used    for    variables,    but  since 

numbers    are    simpler,   we  will   u&e  numbers    for   this  example). 

We  will  now  change  the  information  in  the  computer's  memory  by 

giving   D   a   new   name.      (Type   in    I  D  =   ,   I    filling  in  a 

number   for   the   type  of  dog  desired")^     To  see  if  the  computer 

received  the  new  information,   type   I  PRINT  D  |  and  the  current 

i 

value  of  D  will  be  displayed. 
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INDEPENDENT  ACTIVITY 

Give   students  examples  for  variables.     Tell  them  they  can  use 

any  letters  (doesn't  have  to  be  D). 

Example:    J  a  jobs  1  -  carpenter  ■ 

PRINT  J  2  computer  prograrainex/. 


3  -  teacher 

4  -  policeman 


or  numbers  without  names 

N  =  5*6 
PRINT  N 


RESOURCES 


Grades  4-{>  Computer  Tutor,  p.  38 

(p.  39,  String  Variables  -  using  words  instead  cf  just  numbers) 
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GLOSSARY  OF  TERMS 

abacus  -  a  counting*  device  with  beads  strung  on  wires. 

algorithm'-  a  step-by-step  procedure  for  solving  a  problem. 

BASIC  -  Beginning  All-Purpose  Symbolic  Instruction  Code;  the  ""P"*" 
:         language  used  for  most  microcomputers,  including  the 

(Different  microcomputers  use  slightly  different  "dialects  of 
BASIC »  however). 

cartridge  -  a  software  package  inse'rted  ihto  the  computer  that  will 

"   extend  its  use  and  capabilities.    The  TI  99/AA  manuals  use 

the  term  Command  Module. 

central  processing  unit  (CPU)  -  the  large  chip  that .is  the  "brain"  of 

  the  computer  where  the  processing  of 

information  and  computation  takes 
\  place. 

character  -  *  letter,  number,  punctuation  or  otfier  symbol  on  the 
~"  keyboard .  . 

Command  Module  -  a  pre-programmed  ROM  module  or  cartridge  which  is 

  inserted  into  the  computer  to  extend  its  use  and 

capabilities*  .  .....  :r  - 

COBOL  -  Common  Business  Oriented  Language;  the  computer  language  often 
used  in  business. 

computer  -  originally,  a  machine  that  counts;  now  capable  of  many 
complicated  problem-solving  processes. 

cursor  -  a  symbol  (■)  which  shows  where  the  next  character  will  appear 
on  the  screen  when  you  press  a  key. 

flowchart  -  a  diagram  of  the  steps  used  by  a  computer  to  solve  a 
problem. 

FORTRAN  -  Formula  Translation;  the  computer  language  often  used  in 
science  and  research. 

hardware  -  the  devices  which  make  up  a  computer  system,  such  as  video 
screen,  keyboard. 

'    input  -  (noun)  information  to  be  put  in  computer  memory 

(Serb)  the  process  of  putting  information  into  the  memory. 

keyboard  -  the  hardware  that  looks  like  a  typewriter  and  has  the 
character  and  function  keys. 

mainframe  -  the  largest  computers,  and  the  most  expensive  (room-sized) 
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microcomputers  -  small,  desk-top  computers,  usually  $2,000  or  less. 

minicomputers  -  medium-sized  computers  of  medium  price. 

output  -  (noun)  information  supplied  by  the  computer. 

(verb)  transferring  information  from  the  computer's  memory  onto 
a  device, such  as  a  screen  or  printer.  . 

pascal  -  A  programming  language,  developed  for  computer  science 
o  instruction. 

printout  -  a  "hard"  copy;  output  from  the  computer  by  means  of  a 

printer.  ,  .. 

processing  -  the  operations  of  the  computer  on  the  input. 

program  -  a  set  of  statements  which  tell  the  computer  how  to  perform  a 
complete  task. 

programmer  -  one  who  writes  computer  programs. 

prompt  -  a  symbol  (>)  which  marks  the  beginning  of  each  line  or  asks  for 
J  input  from  t^j  user*  p 

RAM  -  Random  Access  Memory;  the  main  memory  where  programs  and 

information  are  stored  while  the  user  is  operating  the  computer. 
Everything  in  RAM  is  erased  when  the  power  is  turned  off. 

ROM  -  Read-Only  Memory;  permanent  instructions  for  the  computer  which 
can  be  used  ("read")  but  not  changed  or  erase'd. 

shift  key  -  the  key  used  to  change  between  upper  and  lower  case  letters, 
and  between  upper  and  lower  characters  oh  the  keys. 

software  -  programs  used  by  the  computer,  including  those  built  into  the 
ROM. 

space  bar  -  the  long  bar  at  the  bottom  of  the  keyboard  used  to  insert 
spaces  between  words  or  characters. 

technology.  -  the  tools  used  to  perform  a  task..  t, 

variable  -  a  name  given  to  a  value  which  may  vary  during  the  program;  a 
memory  location.  *  u 

video  monitor  -  the  screen  used  to  view  the  output  of  the  computer. 


o 
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ANNOTATED  RESOURCES 
K-6  ' 


COMPUTER  AWARENESS  -  SVE  -  (Sound  Filrostrips) 

This  sound  filrastrip  kit  covers  what  computers  do,  how  they  work, 
and  some  of  the  ways  computers  are  used  in  business,  at  school,  at  home, 
and  for  entertainment.  It  also  includes  an  introduction  to  computer 
languages  and  simple  programming  methods.  '  /;. 

A  teacher'-s  guide  aud  24  reproducible  skills  sheet  provide  § 
background  and  review  material.  L  , 

COMPUTER  LITERACY  AND  UNDERSTANDING  -  ED.  ACT.  ->  (Sound  Filmstrips) 
Computer  history  and  development  of  modern  computers  1  are  both 
developed  in  this  sound  -filmstrip  kit.'  Today's  computers  are  discussed 
including:  (1)  what  they  are;  (2)  how  they  work;  and  (3)  different 
kinds  of  computers.  Flowcharting  and  an  introduction  to  programming  are 
also  covered. 

A  teacher's  guide  and  duplicating  masters  are  provided.     (This  set 
will  be  available  September  1). 

HISTORY  OF,  COMPUTERS  -  (Poster  Set)  -  Continental  Press 

Posters  included  in  the  set  of  23"  X  35"  posters  are:  • 
(t)    Introductory  Flowchart 

(2)  Components  of  a  Flowchart  System 

(3)  Uses  of  computers 

(A)    Computer  Systems  ^ 

(5)  History  of  Computers' 

(6)  Computer  Languages 

9  .  62  . 
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(7)  Computers  in  Education 

(8)  Personal  Computers 

MY  FRIEND  THE  COMPUTER  BY  JEAN  RICE  -  (Grades  A-6) 

My  Friend  The  Computer   is    an    introduction  •  to   computers   and  their 
uses.      Part    one    discusses  what   a    computer    is   and   the   idea   of  time- 
sharing.    In  part   two  common  uses   of   computers   in  medicine,  industry, 
etc.,   are  discussed.     Part  three  presents  a  brief  history  of  computers,  1 
while  part  four  outlines  the  various  parts  of  a  computer.     Input,  output 

and  memory  devices  are  covered  in.  part  five,  with  flowcharting; presented 
* 

in  Par^j  six«  Programming  in  BASIC  and  microcomputers  are  discussed  in 
parts  seven  and  eight. -  A  glossary  of  computer  terms  concludes  the 
text. 

* 

The    accompanying   teacher' s   guifle    and  activity  book  contains  both 

pre-tests  and  post-tests  with  answer  keys  and  duplicating  masters. 

•  -  '      '         *  '  u 

COMPUTERS  ARE  FUN  BY  JEAN ^RICE  -  (Grades  K-3) 

Computers  Are  Fun  introduces  beginning  computer  concepts.  It  tells 
how  computers  help  us,  what. early  computers  were  like,  how  the  computer 
has  many  parts,  what  microcomputers  are,  how  flowcharts  are  like 
computer  maps,  and  how  programs  teXl  the  computer  what  to  do. 

A    comprehensive   Teacher's  Guide  and  Activity  Book  accompanies,  this 

book. 

COMPUTER  TUTOR  -  (Paperback  book)  -  (Grades  4-6)  * 

Computer  Tutor    is    an    introductory  book    on    computers.  Activities 

include  history  and  development,  teems,  uses,  how  computers  work,  how  to 

develop  programs,  and  computer  careers. 
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COHPUTER  TUTOR  JR.  -  fPaperbacfc  book)  -  (Grades  K-3) 

Computer  Tutor  Jr.  is  a  simple  introduction  to  the  computer  written 
especially  for  primary  grades.  It  includes  information  and  activities 
on  hardware,  software,  uses  of  computers,  how  computers  work,  input, 
output,  and  memory. 

SPOTLIGHT  ON  COMPUTER  LITERACY  BY  ELLEN  RICHMAN 
(Book  and  teacher's  guide) 

Spotlight  On  Computer  Literacy  is  an  introductory  text  written  at  a 
6-7  grade  reading  level  which  may  also  be  used  as  a  teacher: resource  book. 
The  ,  first    two     units     describe    how    computers    work    and    relate  the 
technology    to    everyday    experience.      The   programming   sections  include 
"hands-off"  and  "hands-on"  activities. 

CREATIVE  PROGRAMMING  MANUALS  FOR  YOUNG  MINDS 
(manuals )  * 

This  series  of  eleven  manuals  introduces  the  student  to  programming 

activities  for  the  TI-994A.     The  student  may  progress  independently  from 

i 

beginning  to  more  advanced  programming  in  BASIC  language. 
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CLASS  RECORD 
Use  CREATIVE  PROGRAMMING  TOR 
YOUNG  MINDS,  Vol.  I  for  the 
following: 

ENTER ♦  p.  3 

PRINT ♦  p. 

RUN,  p.  5 

LIST,  p.  5 

CALL  CLEAR, 

GOTO,  p.  IB 

CALL  SCREEN  (for  color) 
p.  21 

NAMES 


*  in  keyboarding  colunn  write  alphabet  letter  to  which  they  typed, 
wto  completes  alphabet  without  looking  at  keys,  write    t  . 
**  SPOTLIGHT  ON  rnMPiiTER  LITE? ACY .  pp.  83-84 
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COHPUTER*  EDUCATION* 
AWARENESS  EVALUATION  TOOL 
Grades  K-3  j 


t.    Circle  the  abacus. 


QBE  gts  e  a  a  ©  is  s  a 
HBESGJEiatiiiataH 
□  ssESGiGJiaHisBS 

GJEEJESfflSBSiaaE 
Si  C=l  j 


I  IB 


DB 


IB 


il" 

JIM 

III 

9  *  — 

inn 

•a  x  a  a  a 

2.    Circle  Che  transistor. 
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3.    Circle  the  universal  product  code. 


U.    Circle  the  hardware  Item. 
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7.    Draw  a  flow  chart  symbol  that  weans  "DO  SOMETHING." 


8.  Circle  the  name  of  a  computer  language.  % 

.   STATEMENT  BASIC 
OUTPUT  BINARY 

9.  The  amount  of  memory  in  a -computer  is  measured  in  (circle  the  correct 
answer) 

ANALOGS  DIGITALS 
BYTES  WATTS 

10.    Telling  a  computer  what  to  do  is  called  (circle  the  correct  answer) 
ASSEMBLING  PROCESSING 
COMMANDING  PROGRAMMING 
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AMSWLQS 


COMPUTER  EDUCATION 
AWARENESS  EVALUATION  TOOL 
Grades  K-3 


1,    Circle  the  abacus. 
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7,    Draw  *  flow  chart  nvinhnl  that  nmaiiN  "HO  tiOHKTHlHO.'.' 


0,    Circle  tliu  namti  of  a  computer  laiinuane, 
RTATEHCirr  ^BASIC^ 
Oini'UT  BINARY 


The  nmmutt  of  intimtiry  in  n  computer  U  meaHurod  lit  (circle  the  correct 
ouit  war) 


DIGITALS 
WATTS 


10,    Tell  Inn  a  computer  what  to  do  Is  called  (circle  the  correct  answer) 
ASSEMBLING  PROCESSING 
COMMANDING  f   PROGRAMMING  . 
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MUfiTTPT.B  CHOlOWl  Clmlu  the  latter  pf  th?  NGt;  AWM"**'* 


3,  Th«  twin  "aoftwaro"  vefuva  \o 

rt,  a  ninth  Inn  nn  an  nffUnp  nlmir 

h.  PomptU-ev  programs 

p(  arpiipnmnk 

t1,  Hilloon  ohips 

+•  Th«  MtnUluK  nquoru  that  wliovm  dim  whgV«  H»  typ^  i«  tJftUt"!  « 

a.  nhlft 
b»  cmuHOttw 
a,  auruor 
tt,  command 

5,  The  TV  60 1  attached  to  a  aomputW  ^  rtlUo'cutUod 
A.  a  monitor 

h,  a  central  proaesHing  unit 

a,  an  option!  oharao.tQr  recognition 

d.  a  prlntor 

6\  First  generation  computorn  uood  latcjo,  hot  vaccum  tubou.  Those 
wore  repiapod  by  small  semi-aonduQtortf  Oallcid 

a.  scanners 

b.  universal  product  codoa 

c.  cathode  ray  tubes 

d.  transistors 

7.  The  math  symbol  for  division  in  UaSIC  is 

a .  -r 

b.  / 

c .  *• 
d. 

SHORT  ANSWER; 

8.  Explain  how  a  computer  can  be  yoUi"  teacher. 


9.   What  brand  of  computer  would  you  consider  having  at  hoae?  Why? 


10.  List  three  activities  you  would*  most  liks  to  do  on  a  microcomputer 
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4t.    Ust  three  najor  ways  larRe  computers  help  a  business  operation. 


12.  Lis 


t  three  vays  computers  may  help  us  more  in  the  future. 


MAtCHING:    Draw  lines  to  connect  each  picture  to  its  name. 


52.1 


518 


0 


~ATk>WL/£i 


COMPUTED  EDUCATION  . 
AWARENESS  EVALUATION  TOOL 
(grades  4-6 


1.   Circle  a  future  generation  computer 


for  en 


2.  Circle  objects  computers  use: 


522 


519 


MULTIPLE  CHOICE:  Circle  the  letter  of  the  best  answer. 


3.  The  term  "software"  refers  to 

a.  a  cushion  on  an  office  chair 
Cfw  computer  programs 

cT  equipment 
-  d.  silicon  chips 

4.  The  blinking  square  that  shows  me  where  to  type  is  called  a 

a.  shift 

b.  cassette 
Cc£  cursor 

d.  command 

5.  The  TV  set  attached  to  a  computer  is  also  called 

CTT)  a  monitor 
dT  a  central  processing  unit 

c.  an  optical  character  recognition 

d.  a  printer 

6.  First  generation  computers  used  large,  hot  vaccum  tubes.  These 

were  replaped  by  small  semi-conductors  called 

a.  scanners 

b.  universal  product  codes 

c.  cathode  ray  tubes 
transistors  & 

7.  The  math  symbol  for  division  in  BASIC  is 

dj  *** 

SHORT  ANSWER:     (The  following  answers  are  auggeated  samplea.) 

8.  Explain  how  a  computer  can  be  your  teacher. 

it 

Ita  lesaons  help  me  practice  skills.     It  can  test  my  comprehenalon  and  score 
my  answers.     It  can  recognize  my  misspelled  vorda.    It  has  a  memory  and  can 
respond  to  me. 

9.  What  brand. ,pf  computer  would  you  consider  having  at  home?  Why? 

(The  purpose  of  the  question  la  to  encourage  the  use  of  computers  at  home.)  Reasons 
may  vary  from  -  low  price,  will  help  me  practice  programming,  will  help  me  learn  to 
type,  will  help  an  older  person  in  my  home  to  perform  a  Job  or  learn  career  skilla. 

10.  List  three  activities  you  would  most  like  to  do  on  a  microcomputer. 
Learn  to  program 

Learn  to  type 

Practice  reading  and  math  skills 
Play  games 

Connect  to  a  big  computer  by  telephone 
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JJ.     List  three  major  ways  large  computers  help  a  business  operation. 

Compute  payroll;  Inventory  control;  Store  data;  Process  data;  Retrieve 
data;  Calculate;  Billing;  Ordering;  Word  Processing;  Financial  transactions 


12.    list  three  ways  computers  may  help  us  more  in  the  future. 

They  may  type  words  we  speak  into  them*    They  may  be  so  small  that  we  can 
carry  them  easily  and  power  them  with  a  small  battery.    They  may  receive 
and  transmit  radio  signals.    They  may  identify  anything  we  place  on  a 
camera  inside  them. 

MATCHING :    Draw  lines  to  connect  each  picture  to  its  name* 
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COMPUTER  AWARENESS  RECOMMENDATION  FORM 
DIVISION  OF  CURRICULUM  DEVELOPMENT,  ROOM  254 


NAME: 


(optional) 
GRADE :   . 


CURRICULUM  RECOMMENDATIONS: 


MATERIALS  RECOMMENDATIONS : 


STAFF  DEVELOPMENT  RECOMMENDATIONS: 


OTHER: 
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PROFESSIONAL  GROWTH  OPPORTUNITIES 

The  resource  teacher  at  your  school  will  be  providing  activities  to  help 
you  become  more  familiar  with  the  computer  and  curriculum  for  this 
program. 

Additional  professional  growth  opportunities  will  be  made  available 
throughout  the  school  year  in  Computer  Awareness  and  Literacy  by  the 
Division  of  Employee'  Services. 

Mr.  Gore.  Tikank  you  very  much  for  an  excellent  statement.  We 
appreciate  it. 

We'll  hold  off  on  questions  until  the  other  members  of  the  panel 
have  completed  their  statements. 

*  Our  next  witness  is  Ms.  Patricia  Sturdivant,  associate  superin- 
tendent for  technology  at  the  Houston  Independent  School  District 
in  Houston. 

And  Houston  has  already  acquired  a^national  reputation  for 
leadership  in  this  area,  and  we  feel  it's  very  important  to  hear 
your  testimony.  We're  looking  forward  to  it. 

Please  proceed. 

STATEMENT  OF  PATRICIA  STURDIVANT,  ASSOCIATE  SUPERIN- 
TENDENT    FOR     TECHNOLOGY,     HOUSTON  INDEPENDENT 
SCHOOL  DISTRICT,  HOUSTON,  TEX. 
Ms.  Sturdivant.  Thank  you. 

Many  experts  have  testified  about  the  problems  that  educators 
are  having  in  using  technology.  My  paper  does  address  these,  but 
I'm  going  to  specifically  focus  on  some  of  the  ways  that  our  school 
district  has  tried  to  address  the  proliferation  of  technology. 

A  year  and  a  half  ago  the  school  board  set  up  a  Department  of 
Technology  to  provide  for  districtwide  coordination  and  charged 
that  department  specifically  with  the  responsibility  for  staff  train- 
ing, going  beyond  just  teachers,  including  administrators  and  cur- 
riculum specialists. 

Also,  set  up  a  division  for  needs  assessment  and  planning  to  take 
a  longer  look  at  the  changing  technology  and  what  would  be 
needed  in  order  to  plan  for  new  technologies  like  video,  cable,  satel- 
lite communication. 

A  Division  of  Procurement  was  established,  so  that  a  central 
entity  would  be  responsible  for  making  purchases  of  computer 
hardware  and  software. 

A  systems  design  and  development  group  was  established  to  de- 
velop software  that  was  needed  for  the  growing  number  of  micro- 
computers the  district  was  purchasing. 

A  Maintenance  Division  was  set  up,  and  another  group  was 
brought  on  board  to  provide  technical  support  to  teachers  and  ad- 
ministrators who  were  trying  to  use  this  new  technology. 

Many  who  have  spoken  here  today  have  talked  about  the  prob- 
lems we  are  having  with  software,  and  I'd  like  to  begin  there  by 
making  you  even  more  aware  of  how  difficult  it  is  not  only  to  get 
the  quantity  that  you  need,  but  the  quality,  and  there  are  certain 
areas  that  are  not  being  addressed  at  all. 
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For  example,  one  of  those  is  English  as  a  second  language.  Our 
district  will  be  primarily  Hispanic  by  1985  if  the  current  projec- 
tions hold  up.  We  have  97  different  languages  that  are  spoken 
within  our  district,  and  yet  no  producer  publishes  a  courseware 
package  for  teaching  English  as  a  second  language. 

Consequently,  it  became  obvious  to  uo  about  a  year  ago  that  if  we 
were  going  to  meet  this  need,  since  we  do  not  have  enough  bilin- 
gual teachers  to  address  these  97  different  languages,  that  we  were 
going  to  have  to  develop  a  program  of  our  own. 

We  initially  went  out  to  bid.  Several  major  publishers  bid  on  the 
package.  The  lowest  estimate  we  received  for  developing  a  K 
through  12  ESL  package  was  $1  million. 

We  finally  began  to  organize  such  a  development  team  ourselves, 
hiring  the  programers,  the  curriculum  specialists,  and  the  ESL  spe- 
cialists that  we  needed.  Had  we  been  forced  to  use  the  vendor's 
own  brand  of  computers  and  ^  the  software  that  would  have  been 
produced,  we  would  have  also  sacrificed  certain  ownership  rights 
and  the  ability  to  reproduce  it,  and  we  were  very  anxious  to  be  able 
to  replicate  the  software  that  was  being  developed. 

We  are  now  almost  1  year  into  this  development  project.  We  are 
creating  software  for  teaching  English  as  a  second  language  using 
the  voice  synthesizer. 

But  still,  even  though  we've  undertaken  a  very  ambitious  effort,  * 
so  much  more  needs  to  be  done,  and  there  are  so  many  other  areas. 

Tdon't  think  the  situation  is  going  to  work  itself  out.  One  indus- 
try expert  estimated  that  only  10  percent  of  the  software  that  is 
being  produced  in  education  by  the  year  4985  will  really  be  dedi- 
cated to  instructional  content  delivery.  Since  more  and  more  par- 
ents are  buying  computers,  the  commercial  publishers  are  focusing 
more  on  game  development. 

We  really  do  need  an  educational  software  consortium.  The  solu- 
tion to  this  problem  on  a  national  scale  is  for  the  public  schools  to 
form  a  software  consortium  to  develop  the  quality  programs  that 
are  needed. 

The  Houston  district  alone  has  about  200,000  students.  Now  to 
provide  each  student  in  our  district  with  just  one-half  hour  of  com- 
puter time  per  day  would  require  20,000  microcomputers.  And  even 
with  that  number,  we  would  have  only  a  10-to-l  computer-student 
ratio.  A  good  microcomputer  costs  approximately  $1,000.  A  set  of 
software  costs  another  thousand  dollars.  The  necessary  training, 
another  thousand  dollars.  That  totals  $60  million  for  just  the  Hous- 
ton Independent  School  District  for  a  single  year. 

I  think  one  of  the  primary  points  that  needs  to  be  emphasized  in 
our  discussion  is  the  fact  that  the  expenditure  for  the  hardware  is 
minuscule  compared  to  all  the  other  costs,  many  of  which  are  reoc- 
curring.  One  estimate  has  set  the  one-time  cost  of  developing  a  K 
through  12  software  curriculum  which  would  cover  40  subjects  at 
$60  million.  Well,  with  today's  economic  woes,  it  may  seem  like  the 
height  of  foolishness  to  propose  such  figures.  Yet,  we  have  a  $4  tril- 
lion economy  that  rests  on  the  quality  of  the  $200  billion  education- 
al system  which  desperately  needs  overhauling. 

Judging  from  SAT  scores,  the  quality  of  students  majoring  in 
education  in  college  is  declining.  The  greatest  proportion  of  school 
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budget  goes  to  teacher  salaries.  In  fact,  the  national  average  is  87 
percent.  ,  . 

Technology  can  attack  both  of  these  problems  if  the  educational 
delivery  system  is  restructured.  By  using  computers  to  teach  that 
part  of  the  curriculum  which  they  can  do  so  well,  a  district  could, 
hire  fewer  more  competent  teachers  who  would  be  more  produc- 
tive. Merely  adding  the ,  technology  onto  the  existing  educational 
system  will  not  work.  It  can  help  if  teachers  and  administrators 
use  technology  properly  and  fully  and  if  the  schools  are  reorga- 
nized to  stay  open  all  year  to  take  advantage  of  the  capital  and 
personnel  resources  that  have  been  invested. 

We  have  established  out  own  software  resource  centers.  Few 
teachers  have  the  time  to  keep  up  with  commercial  software  devel- 
opment. Houston  educators  depend  on  our  department's  software 
resource  center  to  help  them  make  intelligent  decisions  about  these 
matters.  At  the  center  they*  can  preview  software,  hand-held  learn- 
ing, devices,  new  computers,  journals,  and  periodicals.  All  software 
is  systematically  reviewed  using  a  standard  evaluation  instrument. 
Before  vendors  are  allowed  to  present  their  programs  to  staff  ^val- 
uators, they  have  to  submit  a  proposal  detailing  the  objectives  of 
the  program,  documentation,  discounts,  warranties,  training,  and 
information  about  its  validity. 

Fd  like  to  make  some  remarks  about  educating  the  handicapped. 
Technology's  potential  to  educate  the  handicapped  is  probably  the 
most  promising  element  which  really  needs  more  exploration. 

On  September  13,  1983,  CBS  Evening  News  broadcast  a  story  of 
how  an  Apple  microcomputer  expanded  the  horizons  of  a  young 
boy  that  was  paralyzed  from  the  neck  down  in  an  auto  accident.  He 
can  activate  his  computer  by  speaking  into  a  microphone  attached 
to  a  headset.  The  computer  talks  back  using  a  speech  synthesizer. 
It  can  control  the  television  dials,  even  turning  the  satellite  receiv- 
er in  the  backyard  for  the  best  reception;  adjust  his  bed;  provide 
reading  material;  play  games;  and  dial  friends  on  the  telephone. 

In  Houston  we  have  not  accomplished  that  feat  yet,  but  blind 
students  are  using  optical  character  recognition  devices  to  convert 
printed  matter  into  Braille.  Micros  are  used  to  teach  home-bound 
students,  and  we  have  computers  in  all  of  the  hospitals  in  the 
Medical  Center,  which  are  used  to  help  these  students  keep  up 
with  their  work  that  their  classmates  are  doing  back  at  school. 

In  fact,  at  one  campus,  Rogers  Elementary,  gifted  students  tutor 
deaf  students  in  how  to  use  microcomputers  to  improve  their  learn- 
ing. 

Of  course,  the  biggest  challenge  of  all  of  this  is  the  trainers.  Who 
will  train  the  trainers?  Everyone  wants  to  give  students  a  head- 
r  start  learning  how  to  use  these  dazzling  new  technologies.  Reacting 
to  parent  pressures,  school  districts  across  the  country  are  all  rush- 
ing out  to  buy  computers.  The  result  is  that  teachers  are  being 
forced  to  used  a  technology  they  know  no  more  about  than  their 
students. 

Logically,  teacher  colleges  and  universities  should  be  providing 
computer  training  for  education  majors,  but,  unfortunately,  most 
are  not.  Very  few  Colleges  require  their  education  students  to  take 
even  a  single  computer  course.  School  districts  are  going  to  have  to 
do  their  own  training. 
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In  January  1982,  HISD  established  a  full-scale  training  effort 
with  seven  full-time  teacher  trainers.  It  set  up  policies  requiring 
mandated  training.  And  while  we've  talked  a  lot  about  these  hear- 
ings, about  the  importance  of  teacher  training,  I  don't  think  we 
should  emphasize  the  leadership.  It  begins  with  the  school  board 
and  the  school  administration  and  the  principals. 

All  of  our  school  board  members,  top  cabinet  members,  and 
building  principals  have  gone  through  a  20-hour  training  program, 
which  is  required  before  any  computers  can  be  installed  in  their 
buildings. 

Depending  upon  the  application,  teachers  who  work  with  com- 
puters attend  between  24  and  296  hours  of  training  sessions.  Ap- 
proximately 75  percent  of  this  training  provides  for  hands-on  expe- 
rience. 

Teachers  who  complete  296  hours  of  training  do  receive  an 
annual  salary  bonus  as  part  of  our  second-mile  compensation  pack- 
age. Several  hundred  persons  a  month  attend  workshops  at  the 
center.  In  fact,  in  this  past  year  we've  trained  approximately 
10,000  people  in  the  school  district,  and  a  sizable  number  of  those 
are  parents. 

Although  these  statistics  are  promising,  there's  still  so  much 
more  training  that  needs  to  be  done.  It's  not  a  one-time  proposi- 
tion, because  the  technology  is  changing  so  rapidly. 

There  are  only  a  few  thousand  people  who  are  qualified  to  train 
teachers  about  computers,  and  there!  are  3  million  teachers  in  this 
country.  The  obvious  answer  is  to  start  using  technology  more  to 
teach  others  about  it.  •  -3 

Another  big  problem  facing  inany  school  districts  is  planning. 
Computers  are  installed  in  the  Houston  school  buildings  only  after 
a  written  implementation  plan  is  completed.  On  the  actual  imple- 
mentation plan  administrators  are  asked  to  provide  information 
about  the  objectives  of  their  program,  target  population,  the  train- 
ing that  will  be  needed.  They  must  identify  the  software.  And  only 
after  all  of  these  categories  of  information  are  provided  do  we  pro- 
ceed with  the  teacher  training  and  the  support  that's  necessary  to 
assure  that  those  computers  are  not  installed  in  buildings  where 
they  will  sit  on  shelves. 

Centralized  procurement  is  another  issue  of  great  importance, 
whether  it  is  addressed  at  the  State  level  or  the  local  school  district 
level,  and  certainly  in  a  district  as  large  as  ours  we  are  able  to 
wield  quite  a  lot  of  buying  power  by  purchasing  computers  on  a  bid 
basis.  But  the  kind  of  systematic  planning  does  make  campus  tech- 
nology users  think  about  their  programs  and  insure  hardware  com- 
patibility, which  is  a  very  important  issue,  I  think. 

Many  districts  have  allowed  campuses  to  purchase  various 
brands  of  equipment,  a  decision  which  virtually  guarantees  certain 
difficulties  when  it  comes  to  training.  For  that  reason,  we  have  lim- 
ited the  number  of  options  available  to  the  schools.  They  cannot 
purchase  any  equipment  that  they  would  like  to  use.  They  must 
choose  from  a  list. 

In  Houston  all  hardware  and  software  is  purchased  centrally,  not 
only  for  compatibility  reasons,  but  to  obtain  lower  prices.  Vendors 
present  their  wares  to  a  hardware  selection  committee,  and  in  the 
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last  year  we've  saved  almost  $1  million  on  purchases  of  both  hard- 
ware and  software. 

Maintenance  is  an  issue  that  I  have  not  heard  addressed,  but  one 
that  I  think  is  extremely  important,  and  it  will  become  even  more 
critical  as  school  districts  accumulate  more  and  more  of  this  hard- 
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Buying  large  amounts  of  hardware,  no  matter  what  discount, 
guarantees  one  type  of  headache,  and  that's  maintenance.  Al- 
though modern  microcomputers  are  relatively  reliable,  they  do 
break  down,  especially  under  rough  student  use. 

At  first  our  school  district  subcontracted  out  for  maintenance 
service,  until  a  study  showed  that  by  1985  we  would  be  paying 
$900,000  a  year  to  keep  all  of  our  equipment  running.  We  created 
our  own  maintenance  division.  Its  objective  is  to  provide  faster, 
better  service  at  a  reduced  cost. 

If  repairs  can  be  made  quickly  onsite,  then  that  is  done.  If  not,  a 
loaner  unit  is  provided  to  keep  students  on  line. 

To  maintain  its  reputation  for  quick  service,  the  maintenance  di- 
vision warehouses  parts  for  the  district's  computers  and  peripher- 
als. Maintenance  personnel  also  prepare  electrical  specifications  for 
school  campuses  receiving  five  or  more  computers,  but  the  costs  for 
maintenance  do  keep  escalating.  And  as  certain  equipment  be- 
comes obsolete,  it  becomes  a  greater  and  greater  challenge  to  find 
parts  that  are  in  very  rare  supply. 

Computer  literacy— there's  been  a  lot  of  discussion  about  it. 
What  should  we  teach?  Well,  in  January  1983,  the  Houston  School 
Board  made  computer  literacy  a  high  school  graduation  require- 
ment for  students  finishing  school  in  1986  and  thereafter.  One  is 
computer-literate  who  has  the  knowledge,  skills,  and  attitudes  nec- 
essary for  functioning  in  a  computer-oriented  society. 

A  delineation  of  the  computer  literacy  elements  in  our  curricu- 
lum is  being  presented  in  my  written  testimony,  so  I  won't  address 
those,  but  I  do  want  to  emphasize  that  there  is  a  lack  of  suitable 
commercial  curricula  on  many  of  these  computer  topics,  which  has 
again  forced  the  school  district,  because  of  the  large  numbers  ot 
students  we  are  required  to  serve,  to  develop  our  own  literacy  cur- 
riculum and  our  own  computer  software. 

It  stresses  the  ability  to  use  computing  systems  to  solve  problems 
in  everyday  life.  The  curriculum's  objective  is  not  to  make  all  stu- 
dents computer  programmers,  but  rather  to  make  them  aware  of 
and  capable  of  using  a  myriad  of  computer  applications  sure  to  per- 
vade their  lives  in  the  21st  century. 

We  have  talked  an  awful  lot  about  delivery  systems  and  the  need 
for  educational  reform,  and  my  paper  does  emphasize  some  of  the 
reforms  that  1  think  are  broader  in  context,  which  I  won  t  discuss 
here,  but  they  do  involve  upgrading  high  school  graduation  stand- 
ards, provisions  for  making  the  year-round  school  a\rjsality.  In  fact, 
we  are  piloting  a  year-round  school  now,  and  to  make  extended  day 
prograrr   uie  rule,  not  the  exception. 

The  coming  information  technologies  will  make  vast  amounts  ot 
information  available  to  students.  They  will  not  have  to  waste 
their  time  searching  for  information  in  remote  libraries  in  obscure 
books.  Technology  is  going  to  save  students  time,  but  in  doing  so 
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makes  more  knowledge  available  to  be  learned  in  the  already 
crowded  school  day. 

We  keep  hearing  a  lot  about  the  information  explosion,  and  yet 
\    the  length  of  the  school  day  has  really  not  expanded  in  200  years. 
\  We  have  to  look  at  that  basic  delivery  system  and  look  for  ways 
that  we  can  promote  the  concept  of  lifelong  learning,  and  I  think 
the  ways  to  maximize  that  can  be  effective  through  the  use  of  com- 
puter technology. 

O^e  of  the  most  significant  implications  from  all  of  this  discus- 
sion Is  the  role  change  that  will  take  place  on  the  part  of  many 
educators  and,  most  prominently,  the  teachers'  role.  Technology 
will  change  the  role  of  teachers,  in  that  traditionally  the  teacher 
has  been  the  disseminator  of  information.  In  the  future  the  teacher 
will  have  tb.become  the  facilitator. 

If  computers  are  going  to  become  the  primary  conveyors  of  infor- 
mation, then  we're  going  to  have  to  put  more  and  more  emphasis 
on  higher-levelHhinking  skills. 

Children  willNneed  to  compete  in  the  world  economy,  and  in 
order  to  do  so,  they're  going  to  have  to  have  the  problem-solving 
skills,  the  abilities  to  analyze,  synthesize,  and  we  have  to  look  for 
ways  in  which  we  can  promote  those  higher-level  thinking  skills. 
And  I  think  that  technology  offers  many  potentials  in  this  area. 

We've  talked  a  lot  ab\)ut  the  kinds  of  reward  structures  that  are 
going  to  be  necessary  in  order  to  promote  the  development  of  these 
skills  on  the  part  of  teachers.  As  a  result  of  "A  Nation  at  Risk" 
and  other  national  critique^recently  published,  I  think  that  all  the 
"    State  departments  of  education  are  working  on  plans. 

I  began  working  with  computers  10  years  ago.  In  those  early 
days  I  watched  a  handful  of  teachers  who  immediately  saw  the  po- 
tential benefits  of  technology  take  the  initiative,  teach  themselves 
what  they  needed  to  know.  They\took  computer  classes  on  their 
own.  They  bought  personal  computers  to  use  at  home  and  in  class. 
They  sjpafked  the  enthusiasm  of  their  students  with  their  own  ex- 
citement. 

Are  these  devoted,  dedicated  teachers  to  remain' forever  doomed 
to  a  salary  schedule  based  on  seniority  and  degrees?  Do  they  not 
deserve  more  pay? 

Approximately  11,000  Texas  teachers  quit  their  jobs  each  year. 
The  number  of  teachers  graduating  from  Texas  colleges  has  de- 
clined from  16,000  in  1973  to  9,000  in  1983.  The  entire  Nation  only 
produced  798  math  teachers  and  597  science  teachers  in  1981. 

We  get  what  we  pay  for.  I'm  convinced  that  people  are  willing  to 
pay  for  excellence,  but  only  if  they  are  persuaded  that  they'll  get 
it.  This  is  one  of  the  most  critical  issues  that  we^must  confront 
when  we  start  emphasizing  science  and  technology.  We  must  find 
the  reward  structures  to  benefit  the  teachers. 

In  HISD  we  are  paying  teachers  who  teach  science  and  math 
classes  $1,500  more  than  regular  teachers.  Those  that  successfully 
compete  our  technology  training  program  receive  an  additional 
$2,000  stipend.  -  \ 

We  must  also  look  at  business  and  industry  for  help.  The  educa- 
tional community  must  continue  to  build  a  collaboration  withNbusi- 
ness  and  industry.  Seventy-five  percent  of  all  the  taxes  for  public 
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education  in  Houston  are  j  aid  for  by  business  and  industry.  The 
same  companies  are  the  recipients  of  HISD  graduates.  p 

We  have  initiated  'is  hat  we're  calling  "SchoolBusiness  Partner- 
ships "  We  now  have  100  of  tWm.  Several  companies,  including 
Shell  Oil  and  IBM,  are  lending) full-time  instructors  to  the  district 
to  teach  computer  science.  The1  vice  president  of  a  major  national 
oil  company  Utd  us  just  a  few  weeks  ago  that  we  should  scrap  our 
entire  vocr  Wl  education  program.  He  said,  "We  don  t  need  weld- 
ers and  ri.'ftftsmen  anymore."  Keeping  vocational  education  up  to 
date  with  the  changing  technologies  of  industry  has  always  been  a 
problem  for  the  schools.  Even  if  the  district  can  scrape  up  the 
many  thousands  of  dollars  needed  to  buy  an  expensive  computer- 
base'machine,  it  becomes  obsolete  within  a  few  years. 

It  may  be  necessary  to  allow  students,  with  the  assistance  ot 
their  teachers,  to  leave  school  at  an  earlier  age  to  enter  business 
training  programs.  .  T  ...  ,    .V  ..  .... 

The  equity  issue  is  one  of  the  most  important,  1  think,  that  we 
have  to  address.  Unfortunately,  computer  hardware  and  software 
are  still  relatively  expensive,  and  the  wealthier  schools  and  parents 
can  afford  to  buy  the  equipment  and  the  poor  cannot. 

I'm  submitting  some  information  in  my  testimony  which  shows 
how  urban  school  districts  have  been  hurt  tremendously  by  the  cut- 
backs in  Federal  funds.  /  .  . 

Mr  Gore.  We'll  include  all  of  your  prepared  text  in  your  entire 
statement.  If  you  wish  to  summarize  the  rest  of  your  statement,  we 

would  appreciate  it.  ..»..«.  A  •  j 

Ms  Sturdivant.  We  have  begun  a  significant  effort  in  order  to 
address  the  equity  issue.  We  have  begun  training  parents  and 
teachers  after  school.„We  provide  them  with  12  hours  of  training  in 
the  use  of  the  computer  and  then  allow  the  parents, to  check  out 
the  equipment  and  take  it  home.  ,  ., 

As  a  matter  of  fact,  we  now  have  900  computers  that  are  availa- 
ble in  the  checkout  program,  which-  involves  45  different  schools. 
As  a  result,  we  have  had  a  tremendous  upsurge  of  interest  and 
commitment  to  the  school  district  and  we  are  now  beginning  a 
patron  purchase  program  that  will  allow  the  middle-class  parents 
to  also  benefit  and  participate  in  some  of  the  same  ways. 

The  education  system  I  think  is  being  seriously  threatened  at 
this  point  Many  of  the  national  reports  point  to  that. 

Our  great  Nation  has  always  responded  with  vigor  and  energy  to 
challenges.  Our  national  survival  depends  on  revitalizing  and  redir- 
ecting our  public  education  system,  and  I  think  that  an  emphasis 
on  technology  can  be  an  important  catalyst.  We  can  turn  it  around 
with  an  American  invention,  electronic  technology.  ...... 

The  Orwellian  prophecy  of  an  authoritarian,  technological  night- 
mare in  1984  is  now  only  three  moijths  away.  If  we  have  the  reso- 
lution and  foresight  to  do  what  must  be  done,  I  believe  that  1984 
will  find  the  American  people  using  technology  to  rejuvenate  the 
schools  to  expand  our  freedom,  our  children  s  horizons,  our  preemi- 
nence in  the  international  community,  but  it  is  going  to  take  a 
planned  and  concerted  effort.  It  won't  just  happen. 

•    Thank  you.   .... .  .  ■        ..     •  v.  n 

'    [The  prepared  statement  of  Patricia  Sturdivant  follows.] 
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WE:  MUST  RESTRUCTURE  OUR  EDUCATIONAL  DELIVERY  SYSTEM 

Ihere  are  now  IB  national  studies  underway  which  analyze  the 
failures  of  American  public  education.  As  a  people,  we  seem  to 
need  provocative,  alarmist  cries  tar  reform  like  those  expressed 
in  A  Ncjti_gn  at  Risk,  tar  example.  The  saber  warning*,  that  leadinq 
educators  have  made  far  years  are  inadequate. 

Ihe  problem  with  many  af   these  studies  is  that  thev  * oml  to  Lay 

the  major  blame  at  the  feet  of  the  mast  abviaus  target.  »:hn  poor 

overworked     schoolteacher-  We     know     in  aur  hearts     that  the 

problems  are  not  that  simple.  .  The  cr,umbl  i  nq  f  ami  1  y  structure  and 
consequent  ex p 1 asi  an  of  single  parent  homes  and  latch kev  child- 
ren*  the  lass  af  religious  authority  and  institutional  trust, 
the  astonishing  rate  of  social  and  \ technol agi ca 1  change*  the 
dramatic  influx  of  nan-English  speaking  immigrants,  the  receding, 
tax  bases,  the  agirfg  American  papulation  1  ess . emat i onal I y  commit- 
ted to  the  neighborhood  school*  the  enormous  proportion  of  work- 
ing mothers  who  have  no  time  and  less  energy  ta  devote  ta  volun- 
tary school  act  i  vi  1 1.  es — al  1  these  are  powerful  f  actors  in  the 
j  decline  of  educational  performance. 

Tnere  is  no  doubt  that  reform  is  necessary.  One  of  five  Ameri- 
can adults  is  functionally  illiterate.;  Some  850,000  teenagers 
drop  out  of  high  school  every  year.  Taxpayers  spend  tlZ.o  bil- 
L  i  on  per  year  far  wel  -f  are  payments  and  pr  i  son  i  nmates  *  the  vast 
majority  of  wham  are  functionally  illiterate.  Adults  used  to  be 
functionally  literate  if  they  had  completed  the  4th  grade.  Today 
they  need  an  Bth  grade  education.  With  the  technological  impera- 
tive b  fa  i  n  q  w  haTTt-fsT"  t  h  ey~  w  im  a  a  n"  n e  e  tf~  t  a~co  mp  lete'the  10th 
grade,  It  the  American  standard  of  living  is  ta  be  maintained  in 
the  face  of / i ncr easi nq Ly  brutal  international  competition.  the 
country's  workers  must  pertorm  at  a  high  level  ot  excellence.  t 
bejieve  that  technology  can  help  us  ameliorate  these  dismal 
<=  tat  i Tit ics  and  improve  our  education  svstem. 
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I  Hh   NE'W  LfcnPN  I  NCi   TECHNOLQG         f,BN  HSt-H  THE  SCHOULSi 

Marshall  McLuhan  nnce  eaiQ.  "I  don't  know  who  di  scoverfW 
w^r,  but  I'm  sure  it  wasn^t;  a  tish."  His  point;  was  that  our 
nmm-diate  surroundings  are  mvi^^lK.  to  us.  rHer*  ne  are  in  the 
middle  ot  trip  greatest,  breakthrough  €?vei-  in  human  i nt c?U  1  qenceH 
on  *  mass  scale,  but  we  cannot  s«3e  it,  We  do  not  I  Mow  what  Ha  do 
with  All  these  new  technologies  except;  to  nee  them  as  electronic 
t  i;*shcards.  '  "  . 

have   lahq  since  passed   the  point  Ot     imormatioti  overload, 
nlreadv     mare  than  5,Ouu  article**  written  each  day,     and  the 

number  doubles  every  two  vears.  the  technology  o*  printing  has 
dominated  education  for  5u0  ve&r5,  rh*t  dominance  is  ending  as 
America     enters  the  information  with  a  host  o+  new  tecnnoln- 

qtes— computers  I  mi  ed  together  interactive  databases,  random- 
access  videodiscs,  ■synthesized  speech  generators,  ang  computer- 
gent?rat.ed  animation.  0 

hs  scientists  devise  better  Wave  at  positioning  mare  and  more 
electronic  circuits  onto  microchips,  the  cost  of  technological 
nardware  is  dropping  preci p t ttfus 1 V.  several  trends  are  emerging 
for    the  nenr  future: 

a     High  resolution,    flat,    cdlOr   displays  that  consume  little 
e  1  ec cnntv  ,  , 

o     Howertul,    user-tr  lendj  y  rtamputer-s  Chat     require  little 
programming   l now I  edge 

o     Computers     wi  th  enormous  memor i  es-~enough  to  hoi  d     ent  i  re 
I  inr,^r  v  c o  I  1  ec  1:  i  on s 

o     Cheaper,      taster     transmission  rates     i  or  communication 
among  machines  at  distant    locations  using  +iber  optics  and  laser 
d i odes 

a      I  wo-wav    Unter  active)    £apJ.e>  television 
o     Direct   sa t e I  1 1 te-t o-hQ^e  hOOkupS 

o     Extensive  networking  Ot   remote  ComPiJt.fir  •stations 
o     hlotebook-si zed  computers  for  students 

'aciino  o+  these  technologies  are  SRWe>r*.l  years  awav,  hut  nhero  14 
~o  cionhi-  that  computers  havf?  already  pesrmest.eg  Hmeric-Tn  society 
i'o      m     astounding     degree.  I  he     business      ge«-ense.  medical. 

n,;nhnci.  :mo  energv  industries  nave  rapidly  adopted  fche  computer 
-ir  N..o  reasons:  rt  ls  che^er  and  it  I  «5  mor*  productive.  The 
'•nmni'ter  a  microchips  are  the*  se-eds  ot  the  second  industrial 
..nv.otufion.  Hmenr.an  must  nurture  t  nose  «.e^lc  nr  lose  th*-? 
•■pcfmnionicsl   edge  thf»t   has  m^de  it  jprtfsp^c. 

i-'hs  i  f-al  I  v  ,      computer    tochnol^gv  ^*n  tr^.ch   in   tnr^'  wa  /s.  titu- 

 „ , . i : r  r.  .     j n     loam  laog at! .-ComcjUks £ iLJL tj^?^^<?,V_..S.f..^1?i2 r  *-r-v . - -5 0 rX  -P.+.- 

t-o^,v"f«r  M.>-ir^'!.  tnev  c?o  le^rn  thr.ouqh  computer*  'drill  *nd 
nr-.r-.w— ;      tutorial.'.     and     thev  Can  l^aro  witn     cnmouters*        » he 


i 


*  ht>  most  profound   ?M  editing   rttr   the   loh'j  range. 
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'   Wm'J   HILL   h  !-  -i .'  i  Lfc   EUUC  A  T  J  DHhL   bClP  1  WHhh 

^S'lminq  that  S0\  at  the  school  ciirriculum  can  dp  taught  dv 
romput  c*r  hv  the  «.'ear  199*'.  where  wi  J  J  the  school's  tind  the  sott- 
w-»re  to  dn  it  '  E»*.en  more  to  the  paint,  how  wi  I  I  thev  he  aole  to 
itiprd  quality  proqr^ms  it  tnev  are  avail  ante''  In  to world,  a 
/  rr.n  ,o\  if  1  nci  industrv  publication,  explained  the  proa  I  em  tn  its 
jl ^rr.n  -i  5 5 t  ie:  - 

"Competition   amqnq  hardware  manufacturers  will  force 
prices   down.      Un.l  l )  e  hardware's  t  echno  1  ogy  —  l  n  t  ensi  ve  -> 
deve i op men t .    software  is  labor-intensive,  resulting 
in   just   tne  opposite  pr.ice  trend-      Not   only  are  h  lot 
at   rnah-nouirs  required  to  write  a  software  proqrsfTN 
but    software   is   also  entirelv   dependent  upon  program- 
mers,   an   i  ncr  easi  ngl  •/  scarce   -nd  expensive  pool  at 
Talent. 

It  current  trends  continue/  the-  schools  will  not  have  access  to' 
♦■n^  programs  thev  need..  Educational  publishers,  the  traditional 
-•■pplier«i  ot  -curriculum  material,  have  been  .reluctant  -to  invest 
»h^ir  resources  in  wide-scale  software  development;  as  a  result, 
''inftsqe  industries"  have  sprung  up  to  produce t  pieceqieal  vi  den 
rjf»mes     and  computer  assisted  l  nstructi  oni  programs.        according  to 

&Hnri  I- 1  est  r  up,  .an  industry  expert,  the  funds  spent  on  educational 
'•otrw^re  srf?  only  1  (»*/.  ot  the  tunds  spent  on  ^gaoe  softwape. 
Mcrordinq  to  I  en  komoski,  director  °+  tne  Educational  Products 
Information  E.:chanqe,<>  the  quality  ot   most  educational   software  is 

•  I  'ii"ae!v  dp>p  I  nrsn  I  e. 

ti  ;>tur  al  I  v.  the  educational  publishers  are  tclraetinq  their  edu- 
n^tionaJ  software  to  the  largest  markets,  <,UJe  now  have  several 
rj^od  elementarv  mathematics  programs,  tor  example.  We  do  nnt 
n^ti  more  elPinentarv  mathematics  programs.  What  we  need  is  what 
♦:h^-'  puoJ  tshers  are  not  producing.  In  the  Houston  Inoependent 
.>chool  District  (H1SD>  alone,  we  have  students'  nho  speak  97 
di^'?rarii  .languages.  By  1985,  our  district  will  have  a  Hisp.-inic 
mi*  -.  or  i  t  j  , '  tDl  lowed  by  Blacks,  then  Whites.  Ihe  commercial  sott- 
w^r<*  heinq  produced   is  designed  tor  White,   miadte-claes  students* 


HUt     f  UN    1  5^   HP  1  T  I  NG    I  f  S  OWN  SDF  TWAPE 


!  r  appears  more  *nd  mo*re  ob'.'ious  that  the  school  wi  1  i  have  to 
'■jrite  tnPir  r-.wn  software.  Houston's  Department  ot  fecbnnlogv  has 
rj^nyn  to  ao  so  bv  devel  opino  an  t-nn  1 1  sh—as-a-b^cond-Lannu^qe 
"'•■'•tw^r?  p^c^aae.  we  ?re  developing  proarams  to  teach  concepts 
J  :  i  ^^rtion  verns  dv  using  animated  craphics-.to  i  I  lustrate  :nove- 
'  v-'r'  r  .        m     speech,  svnthesizer   pronounces  .^.the  words   to  be  learned, 

■  ,>  :  O'Tifit^'  -  <;  j  ■  [  yot  twsr  *?  Qffflpsny  ^et  its  price  tor  devel  op  i  no  SJ..tr  h" 
■  \r-  u.rs..  rvtrr  i  -ru  I  um   at    *1  million,        H1SD  .would  have  neen  forced  fo 

.  .  *■   rt'-ji    ■••?r:ijor"|j  own   pr  and  ot   computers;      ana  the  '-ompanv  would 
r»f  ,.-»!  ne/1     roe  software  cnpvrmnT.     *  Houston  s  et  t  nrt  looks 
•<->»-        r"  1  >if!  i  t' i  na   =»t   this  point.      put    it    is'    a     massi  evn^n?!  vp 
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una-rtalinq     that  calls  tor  talanted,     dedicated  educational  prn- 
nrsmffiprr,.     How  pise  are  we  to  teacn  in  y>   1 anquaqes  ' 

in*  ui  "tricf*  proqramminq  sta+f    is  also  i nvesti qat i nn  ner.nnrf  - 
inn     a-  a  -,a,    or   mmimirinq  the  cost:-  of  technology.        h  network 
i,r,l=,  computers  together;      thev  can  communicate  with   pact,  othpr. 
,n--.r-     peripherals     sucn  *s  printers,      and  use  the  same  software 
nr.'->nrams.  urdinanlv.    a  separate  software  prnqram  must  he  pur- 

enswri  tor  eacn  micro.  a  prohibitively  evpensj  ve  option  for  «. 
ls.rn*>  district, 

ilkfcl'Erj:    «M  EDUCAWONrL   SOFTWHKE  CUIISURTIUM 

Hip  solution  to  this  prooiem  on  a  national  scale  is  for  the 
nuDltr  schools  to  torm  a  software  consortium  to  develop  the 
quality  proqran.fi  needed.  fhe  Houston  district  alone  ha-  rcuqhly 
j."  m'.,...  mi  students.  To  provide  each  with  a  halt  hour  of  computer 
rim**  p-r  da->  would  require  Ju.uOu  microcomputers  tnr  a  |u:l 
nrin.  n  qood  microcomputer  costs  approximately  *l. •«>•.».  *  set 
rn  «ottwAr«*  costs  anotner  *l.u>^,  The  necessary  traminq  co^ts 
.,ncith»-r      M.-km...        that     total  s  fa-J.wO. < «.'0   iust  tor     one  -r.hoal 

''^Mne^estimate  has  set  the  one-time  cost  of  develapinq  a  h.-i? 
eflirW?rp  curriculum.      covering   some4u  subjects.      at  ,  u<  m  ».  •  m  mi. 

HtM:,  ion.^  s  Pconomic  woes.  it  mav  seem  like  the  height  of  ool- 
.cnn.rc'  to  propose  such  nqures.  Yet  we  have  a  tour  tri  ion 
dnl  hr :  -oncm.'  that  rests  on  «  ho  quality  ot  a  two  hundred  01  M  i  nn 
rwv'ar  PdHr.tionsJ    system  which  dt-p^r  at  el  v  needs  overnau  I  i  na . 

'  iMinrin  frnm  b .  A .  V-  •  scores,    the   quality   ot    student*  mamnnq  in 
juration     in  colieae  is  aeclimnq.        fhe  greatest   proportion  of 
.rnnm      onqqets  hops  to  teacher  bhI^ipf.        fechnolpnv   can  attar 
ooth'   of      thPW  proM-ms   :+    the  educational      delivery     s-^pm  is 
,.&«,rlirtnred.  -inn     computers     rD  teach  that   part     ot  the 

rnrVirMl'un.  which  the  <:  an  do  so  ..e  1  l  ,  a  district  co-.ld  hire 
;(:,JPI/  riC,r~  enncatent  -etchers-  who  wtvltl  be  more  productive. 
,,,r,|v  .dflior,  the  i-cnnoluov  onto  -tie  e.-i«:nn  educational  svstem 
Mil>      not  wort.        It.  can  helc   it   rsaenr-rs  administrator,.  use 

terhnolonv  proper!  /   and  *ullv.    and   m    the  schools  *r  *  1Z* 

ri     s  t  ^  ..■     open  all        *     t  o  *  '■■  1  '"■  * rt  •  -!"!  *'  -3  d 
npf-onne  1   resourc  en- 


thral r     cap] r aJ  and 


HI'? 


..  f  uri  '  r   -  OK  'f  WAKE   KE  = f  JlJP ' .  E  C  E  N  T  fc  K 


I-.-.,.;  fB;r^rg  nvp  rhe  t-i.ti^  tn  I  «?pp  up  with  rnwrn?l  ^"tNf!l" 
rt(&  ;i|fln^t;,       Houston     educ#»t?r?i     aepena  on  tne     uep*r*mer.t  o*fc 

ri'i  ..n  6o+  t i*i  *r *=-  K~ s rv  tr  - p  Cent er   r  o  ne  I  p  them  ma t i  n  t e I  !  J  - 

n',nt"  Mbouf    -ne«?e  matters.        st.the     tenter      the-  rsr. 

r.,v^,rB  prnor^ms.   hand-held    learning  dovicns.    new  romnu 
r«rs.    '*nt1    iOi«rn--»l=   and   periodicals.  " 

. .  i       -  ti-w-re  "i  «   *,.-.««3«'^m*  t  -        I  •'   rev)  ewed  usi  no  th^-H-'  !  L.     ^  .  -  l  u-i- 
?n-^rMT,ent.        t^etore    /eneiors  can  present    tneir'orwr*^  to 
.  .,ar  or-       *ri*v     mus't     5'.'t»mi*   a  proposal      def  5 1    »  nn  <-he 

.r.Mj.r.i  c'.-'.ntert'Iv«?.    documentation,    discounts.   w?rr»nf.  'rain- 
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!•-         i  i  I  J  n»-i    I  HI-     MftriL'lLHf  I  fcU 

i  *-*-nr-  a  i  '  3  potenn  aJ  rn  educate  the  n  ->ndi  citpnen;  is  ,no~t  prn- 
•Ti-inq.  .in  sf?pte(T.b?r  i  ".  J  ~+BZ*  r.he  L&i  Eveninq  Mei-if  or  nadr  ast  ^ 
•t-«-it-.  .-'i  hQH  -"in  npple  iTucrocampnrer  »::panaea  the  r,r,nron=.  ot  .=» 
.  do-,    n  :,r;i  I  .-red   tram  the  nee  I    down  i  n  art  auto  ?cn  aent  .  h° 

cm:  -nztivatM  n:  =.  computer  &»'  spenlinn  into  a  micrnnnnnp  5tr?rn«'i 
fi  n*-act  =  .--t .  I  he  rcmniter  t^]}^  q*r.|  usinq  a  Ep«ecn  ?-.nrriPEt- 
r,J!'  .  !'  i"  "in  '"ontral  tin?  television  rli.ih.  -•■-••en  furninq  the 
'.■fl'-ll  its  r*-cei  .pr  in  the  pad  vara  tor  trie  pest  rf-eppnon'  , 
"1,,,?,r  ni  15  bfl,1<  provide  readjnq  mzif^riat,  p]  av  nam^,  3Pd  dial 
»-:f«nd=   on   the  telephone. 

In  Hcii.i-J.nri,  h  I  i  nd  students  use  cptirs]  character  rernqnitinn 
•»f  vices  to  convert  pnnt.pp  matter  into  braille.  Microcomputers 
••>>"••  Ttj -.o  M-ed  «o  t*-*-.ii-n  the  homebouna  and  'student's  in  hn«oi  ta  I  s-.ro 
--n^ni»  t-herr,  to  I  °ep  up  with  their  r|  t-,r,?m^tes.  nt  one  school  , 
I-  on  >--r  b  I  emen  t  a  r  .  ,  qitt^d  -.indents  tutor  d  e  a  t  s  t  uaen  t  s  in  h  ow  t  o 
■•^e  mi  cro«=i   tor    I  parni  nq  , 


'•IHU   "MILL    fKnlH    IHfc    1  R'm  f  NEFS  "* 


k-nr-.nr,.*  wants  to  give  students  a  head  start,  in  learnmq  haw  to 
,.,crr-  theerrr  d  ^  :•  7. 1  i  n  q  new  tecnnol oqi  es.  Reactinq  to  parental  pres- 
sure, -srhonl  districts  across  the  country  -are  ru^mnq  to  buv 
compMtera.  !h«>  result  i  s  that  teachers  are  bei  nq  i-orced  to  msp  a 
tochnril  .iq.-  t  hev  I  now  no  more  shout  than  their  students.  _odical- 
)..  «^;tCh-r  colleges  ana  universities  should  be  prnvidinq  micro- 
■:oi!ipMf.*r  training  r.a  education  majors.  Most  are  not.  Verv  tew 
c-ru  ■  «ner,  require  their  education  students  ta  tare  even  one  compu- 
ter ccn«ree.  School  districts  are  qoinq  to  have  to  do  their  own 
r  r    <  n  i  nq . 

In   .'anuarv  HJSL'  established  a   Uepartment  ot    leennotoqv  to 

ar:'  *Dr     district-wide  coordination.        One  o+    its   si  v  maior 

4'jnrt'inr'lS  w*"**  T-'-  train  teachers,  ad  mi  ni  str  ar0r  s  .  parents. 
:itr-r-ral    t.«n»*  «■   tinner]  ie  HJSD's  approach: 

o     Mar..-:ared  Training:        nil   Dnncioal«i   in   the  mi  strict*  must 

:"■  -r  M  c !  DM  e       in  at.     least          hours  oi      training.          i.'ppendinq  on 

-  • : .  •    ^pp  1 1  r--fl  t  i  on  ,  t  e  ac  h  e  r  -3  who     wor  !    with     c  omp  u  t  or  s   a  t  t  en  a     b  et  - 

wm«p     .>i    :.nd  L'^s  hourr,  of  tr^inmn. 

-j     M/,r,p.r..nn     Pr  act  i  ce:        Monro;  i  .n at  al  •.•  IJT    t  r»e     r.r  -iiru  no 

r     'i  '.t  r-» «    T  or   n  a  n  q  s  -on   s::p?r  1  enr.». 

n  jti  pen ci  Lompeivf.at  l  on  :  Teacner  s  woo  succ^»*-:  «••_»'  i  •  c  j  ^ 
,:*."v,rs  nt  tr  ainjnn  *re  certified  as  teacher  t^nnol  ~o  1  et«  . 
«-:e     to^.-hH-c     receive     ^n    annual    ?al  srv   bonus    =i=   part  rt 

'-' :  ~  '  r  '  '  ?    -      "-jecond  l*ti  1  p>  p)^n"   as   1  ofid   as   tn^-.'  I  +-hr»i^  1  ic 

■.•:.-JsP'*.q. 

»»r*  1    iLiridrel   cer-fon-s  ppr   month    st^end   or  1  em:  ? r  3  on  .,  wQpi^rnri, 
-.,.nc!«  -cm  y^a  =  fe«    ?t   the  i^'p^rr^nt:   ot    Techno  1 00  v.      unnnn  rne 
"'•  '" ":        =.«.':00!    .e-T.      aonrOM  mat'*  I  •.'  S„4'j'j  educator*   vno  rJirnnt,: 
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^^T^»     statistics  rather      impres*ive     tor  one 

l1ietrlrt.  the  nations  picture  is  not  bright.  lhere  -re  only  a 
,-,  thousand  trainers  in  the  country  wno  -are  qualir^d  to  t^ch 
rn|1,    rn,lip(ltnrc..        mere  .re  three  million  teachers.      Ine  obvious 

"  s  t     ...J;*  rne  technology   to  te.ch  aonut     the  technology 

in  Hoi.sion.  we  pl*n  in  the  coming  ./ear  to  begin  u«mn  a  new 
inr*T.u-tr.<?  television  system  to  do   ju&t  th*t. 


,  ....nuters  .re  installed  in  Houston  ^cncal  building*  onlv  after 
,  ,M.iPn  i  flip  iemen  tit  ion  plan  is  completed.  On  the  actual  Hi  cro- 
ro-.r'pr  Implementation  Plan  itseli.  the  first  major  question 
\nr  <  description  ot  tne  proposed  proqram.  r  or  example, 
campus  pinners  must  choose  specific  applications  aependinn  nn 
Hefner  the  goal  is  to  teach  computer  programming  or  word  proce, 
.,n.i:  wnether  it  is  tutorial  or  tor  enrichment:  now  the  vuh5eut 
:.r"r!  ,«  ftddr-wed:  which  basic  si.  Its  are  included:  wnetner  or 
n,-(T"    it  tor   a  special   program:      and  the  setting    i  laboratory  or 

"^H^^r'qMestion  asl  s  for  the  program's  objectives.  Ihe  oP.j«c- 
,  s..eL-     mu-'t   be  stated  as  educational   outcomes  end  must   be  measur 

-n!'1,(;ir)l|t..  t^mnalonv  users  must,  then  give  a  breal  dowrv  ot  the 
,,rnpt  noputM.»nn  expected  to  use  the  computer-.  thev  *re  to 
;Jn,,„,;  the  specific  grade  level  to  ne  served,  th-  number  of 
.-r;tc\;.r.t«  at  that  grade  level,  and  the  subject  to  he  .rtrtr-essea. 
'  .notnPr  irpm  ^dresses  the  personnel  who  wilt  implement  compu- 
r,,r  .,r..;q^.  *t  leflet  two  teacher-  who  will  uittmatelv  u?e  the 
,:.-.mp>  iters  mu^   be  selected   tor  trainmo 


l  n 


l(,r,nn  rono?rnr,  training  per   se.      Effective  use  ot  rnmpu- 
...    ,ducr.rion   requires  extensive  inservice-        !he  start  must 
rr=ur.^d  before  computers  can  be  ordered- 
'   Mn.li^      planners     must   indicate  the  software  fnev  plan  to  use 
♦or    rhf^r  various  applications. 

f .  i  •  miwmI  1  1 H I  >  P  R  CI  III  IRE  MP  M  T   S  H  VE  5  MONEY 


f.         Houston  '  «s 

rfi-1!  4T,i;=  '"  "«tl:r« 

-  j  ~o  ensures 
n.tn       ni  ner 


Irv-       Mr.n     of      ^vstema'tic     o  tanning  required 
rh    -  >'*  -»mpuf.er        Implementation       PI  sn     nor.     on !  v 
ra-nnoior'    '.i«prs   *:htn»    «-nrouqh   their   program-.  i 
r^r^r*'   rjompatiDil  itv      throughout      r.ho  Oist.rict 

rrl(.ir:     rt:v,„     allowed   campuses  to  purchase   variw-^      -    -  ■ 

i;ii;ip(i;,ni.  ^-^lon     which      /irtu-l  t  ■/     guarantees  serious 

,,  i  .  >ri,j  r  |  *:<<-.  ...jb^n   i  *■   comes  to  trainina. 

'.../..^Ktnn  at  I  hardware  *md  -software  ?r«  ourchasee  -entr^l'v 
.  -      .,,;,r.'rWM.htv   »nd    lowest   price.        veneer  ?  ^  nr  .rent  ^_  ^[ 

.-    1  ,-,    ^   h  r.»- ,  iw^r  r->  "Cti  nn  i.ommi  ♦  *  tirJ   and    ?■    Lust?  \>        < -'■  1 

,    .  ,-r.  .. ,  r  »■  tr.e*      *  or      e  ■■■  a  i  u  a  t  i  on  . 


Tne  t-avirms  ^   rn.1G  -nprwen  =?re 


,lf|r,rir(        Housioe     has   sa.ed  t*   d.te   -or  egMinme-nt 


-« l  r«n»*r        Ihe  rnt:n  !    cost   o+  no1 
.  pijMnq   v  ri   ■-■niume.  thi 


nr  i  ■    r:h  '  ntr—  s  .  for 
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*4'-',*»~b,    3  sHvinq?  of    11:1.1  bi'. 
WHU  I'lHlMIrtlNS    IHt£  EOUIMIEMT""' 

hu.tnn  Isnn  amounts  of  hardware",  no  matter  at  what  discount, 
Qu.^r  ante*?s  dpp  t  vpe  of  h  ea(i  ac  De ;  maintenance,  hi  tnnuqn  modern 
■th  crocomputers  are  relatively  reliable,  thev  do  nreal  down, 
especially  under  rouqh  student  use,  Rt  f  i  rst  the  District 
snbeantr  acrt'd  iill  maintenance  war!',  but  when  a  studv  snowed  that 
h-  WHS  thl  «  cost  would  be  **Vmi.»,  i  "iCm.1  annual  Is',  the  department  at 
r  t=*chno  I  any  created  its  own  maintenance  division.  Its  dd  tec  five 
is  ro  provide  faster,  better  service  at  reduced  cost,  tt  repairs 
c  -nnot.  be  made  quiclly  on  site,  a  1  cianer  unit  is  provided  ta  I  eep 
sfittlpnts   "on— 1  ine,  " 

la  maintain  its  reputation  for  quiet-:  service,  the  maintenance 
division  warehouses  parts  for  the  District  s  microcomputers  and 
p^r  i  pher  a  1  Maintenance     personnel      also     prepare  electrical 

specifications     tor     school      campuses     receiving     five     or  more« 
computers     since     special      winnq     is     frequent  1  v     necessary  tar 
computer    labs,    especially  at  older  buildinqs. 

wHhT   "iHAI.L  WE  TEmCHP 

In  .1  anuar v  1 9S the  H 1 3D  School  Board  made  "computer  literacy" 
i?  hiqn  school  graduation  requirement  for  students  finishing 
school  in  1 ^8o  and  thereafter.  One  is  computer  literate  who  has 
the  I  now)  Pdqr*,  si  l  1  1  s,  and  attitudes  necessarv  tar  tunctianinq  in 
*  cooiput  er-or  i  en  ted  society.  These  topics  are  beinn  taunht  hy 
cne  District: 

n     jHasic  Skills 

Hlqor ithmic  thiniina 
1 eyboardi  nq 
uehuqq i nq 
ler  mi nol oav 
Hardware  tLinctions 

n     Comput  ers  as  Toal  1? 

Introduction   to  proqramminq 
Introduction   tD  word  processinq 

o     Computers   in  Society 

Computers   in   the  workplace 

Careers   in  computing 

fcfhica!    and   legal  considerations 


(-,.♦  ure  Trends 


rtrti  ti  cmI    r  ntel J i gence 

Robot  i  >: s  ' 

Tel  ^commun  i  cations 
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herause  Dt  the  lad  nf  suitable  commer  c  i  a  I  curricula  on  camp... 
t*r  topics,  Houston  has  d^elnped  it*  own  Uterncv  program  tnr 
.iU.flE.nrs.  "Computers  Demvst i t i eri "  covers  the  histprv.  use  and 
nupart  ot  computer-,  on  society.  It  stresses  the  abilitv  ta  use 
romnutinq  svfitems  to  solve  problems  in  evervdav  I  Me.  ""T'.fr 
,:„,,,,„ ob,nCl,ve  ib  not  to  male  All  children  pronr^mers.  hut 
raM.er  to  male  them  aware  of  and  capable  ot  usinn  the  mvriad 
cnmpiitHr  applications  sure  ho  pervade  their  lives  in  the  -1st 
rent  «ir  \  . 


lHU.L'MN  tlUbT  5PENIJ  HOPE    TIKE  STUDY INu 

We  must  relinquish  our  agricultural  hen  tag*  01  r nree-mnnth 
summer  vacations.  Not  manv  vounqstprs  still  spend  the  sumrr.er 
piclinq  crops  on  their  parents'  farms.  Our  superintendent.  Dr. 
Hillv  Keaqan,  has  been  dnvinq  home  this  "time  on  t  as*  issue  iflr 
,Pars,  wonder  i  nq  it  Rmerirans  have  the  courage  tn  a«a  I  in  Mi  it. 
We  have  all  seen  the  international  comparisons;  Japanese  students 
attend  ©0  more  days  ot  school  per  vear  than  their  Hiwnran  rnun- 
ru,rp,rr^.  ine  Houston  district  |ust  this  tali  opened  a  ./ear 
round  schDol"  as  a  first, step  toward  more  time  nn  t  rv=.l  .  Ih* 
|.--  »pnato     now     has  a  Select  Committee     on     Public  Education 

,r,<.U-inq  our  state's  svstem.  That  Committee  Mas  seconded  the 
call  V  recnmmendinq  that  more  credits  be  required  for  m no 
*.;nnol      graduation.  Our     District     upqraded      it*     nigh  school 

nr  ^i.id-it  1  nn   requirment.s   last  year. 

in      addition     to  a    I  nnqer   school   dav.      Houston   is   attacunn  the 
problem  of    social    promotions.       Our    "Houston  Plan   tor  h  uc,t  on 
E-.^Hpnce"   sets  promotional    gates  at  grades   J  -d  and  grade     1  eyiM 
«r*nrl*trn*     tor   each  qrade.        Our   school    day   is  alre-n.    >•  minutes 

longer  than-  it  used  to  be.  attendance,  requirement-..  DOl^rered  bv 
,nni,     attractive  inducements  tnr   student-,      have  cut   no-shnw*.  to 

ir.cc    t-h-^n  We  require  parent  conferences. 

fh-     rnmmq   information  technol  oq  s.  es  will    male  vast   a  -u.unts  ct 

information  avai  lable  to  stuJerts.        Tnfv  ".ill   not   nr,,  to     ^  e 
cedfrhinq     tor    information   in  remote   libraries  ^ncl  obscure 

h- „•»■-.        Vh«re   1-3   an   ironv  'nerfl  ■        The   technoloov  ^/ps     --t,;"1<M  ^ 

t:iT,-..    biu    in  so  doinq  .^ares  more  Knowledge  avail  hdI*  to  he  1"*™- 
in   rhe   al  r  <-.d  y-cr  owded   sO.ool    rlav.         I*    schools   are  going  to 

n,Hlf*     -'ir^aoU*     capital      nvestmunts   in     computer   ■  t  erhnc  J  on   .  it 

,n>il>U  iense  I  ,:.  m.-;:.mi-e  -studer  f   access  tn  the  equip.nen-    vhrnuqn  a 

I  inner  «=r.nooi    tla  .    or  semester. 

l-SMlLHli'lh'j*    POLLS   rtRE   i.HHMfelWG  : 

l.-^nnloq.     fill    cnanqe  the  role  c  t     ':e*cher-.        i  r  -x\\  t 1  on  =1 1  !  v . 
.  .-.-crir-r-  h-e  been  d  i  s  lemi  n  *tor  s  nt    t  m  orm*t  l  on  .        In    rne  tiiturp. 
n,.---     will    become   facilitators.      It  compute 
ton*        wn-'    we  »  *  li    n^ed  then  it? 

hnv.   io  t-hin:    aboi.T.  -he  content,  as  it     its   into   th.*  comnle  into, 
r 1    r  s  cnr  n  i  p  s  ot   other  discipline 

t,on     tor     Economic  ijrowtn  recently  decried  th"   I  ac  ^  ^  o-  ^  = 
<rrn'n«r.enrff  i  n  hi  qher    I  evel    thi  ni  l  no  s 


in  .  e*         ■  con  - 
hers  wno  ran  inrn  students 
into   ».hi*  comnle     i  n-toi  - 
Toe   I    =  i    r:'->r-:e  on  iriur.n- 
lac-  ~ti.iar.-ni 
I  little   *re  *  it?  aoi  J  i  - 


5;ao 
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tier.  rwu-riCBin  children  will  need  to  compDtf?  in  rht?  world  econnmy 
at  the  tutiire.  CJne  way  HI  SO  is  addressi  nq  these  si  i  Us  1  s  with 
l.unn,  a  cnmnurpr  I  anquage  desiqned  to  teach  procedural  thiniinq. 
litis  pi'it  ,r«,*r.  I  j  el  ementar  v  srhaois  p  tinted  -\  Laqn  program.  Bv 
ill  .inn  thf  r~oinp  liter  Mir^ct  inns  to  mnvp  a  "turtle"'  around  nn  the 
>r  re«ri.  =r  udent  s  learn  thP  I  ina?  at  thought  patterns  needed  tar 
anal.-tiral   problem  solving.  This   vpfir,      J/  additional      school  a 

v-j  i  1  I  i  n  *"  r  nrli  ic  e  Loqo  to  their  students.  fh  i  s  implies  a  chunqp  in 
the  ntrr i cnl urn  content  as  wel I .  Whv  teach  math  the  tr adi r i on»U 
w  \  it  I.omo'k,  problem  f.d!  .'inq  approach  warl  s  better"'  He  e.'pect 
t  •  i  n:*.e  r.r.im«  .maNers  to  this  npi't  vear  when  our  research  is 
damp  I  r.t  ed  . 

M.imi  n  i s  tr  a  tot*  s  must  al  learn  to  use  computers  nr  l.hev  wi  I  I 
not  he  able  to  etfectivelv  manage  thp  impending  changes  in  emeri — 
r.jn  education.  Lite  their  counterparts  in  business,  educational 
manager need  to  \  now  hew  to  communicate  i-ath  praqrammers;  haw  to 
u=.e  interpret  the  panerti.il  statistical  analyses  computers  can 
provides  how  to  access  remote  data  bases?  and  how  to  send  and 
r^ce i  ve  data   transmissions  automat l oa I  I y  at t er  of  +  i  ce  hours. 

hvr-rv  H1SD  principal  has  received  traininq  in  the  use  of  simple 
♦i -i *:  i  base  programs  and  word  processinq. 


MEK1  TUhluUS    IEhCHERS  DESERVE  HER  I T  F'rtY' 

Hn,  A  '  , -f*sult  ot  A  Nation  at.  Risl.  and  the  other  national  cri- 
tiques recently  published.  all  5u  state  departments  at  education 
ar«  wnrhnq  on  ways  to  incorporate  the  recommended  cnanqes.  Cln'e 
I  would  liie  to  reinforce  is  the  concept  ot  merit  pay  tor  super- 
ior teachers.  I  beqan  worl.inq  with  computers  ten  years  ago.  In 
those  par  I  v  riavs,  1  watched  a  handful  of  teachers  who  immediatelv 
<=  *w  the  potential  benefits  of  technology  tale  the  initiative  to 
t^act.  tnem«elves  what  they  needed  to  l-naw.  fhev  tool  computer 
r  I  asses  on  their  awn,  they  bought,  personal  computers  to  use  at 
home  and  in  c  I the1/  sparl-ed  the  enthusiasm  of  tneir  students 
throunh  thfir   own  excitement . 

iVe  thesp  <j  «=*■.•  at e».1 .  dedicated  teachers  to  remain  >arever  doomed 
to  -;al  <-»rv  rchodule  based  on  seniority  and  degrees''  Do  they  not. 
dp'.prv->  mor**-  n-w*1  Hppro;:  linatel  v  11,'I<mi  lexas  teachers  quit  their 
ions  earn  ','B-ir,  The  number  of  teachers  graduating  trom  I  ex  as 
en  I  I  >vges  hi"?,  dec  I  i  ned  trom  la.  000  i  n  1  v7T.  to  * .  oui  i  in  l  ^87 .  1  he 
entire     ret.  i  en     produced  only   798  math     teachers.  on  I 

:-.ci-*nce  teacn^rs.    in  ISfcil. 

■  i.r»  i.in--ir   we  Q^y   tor.      I    am  c  nn  vi  need  that,  people  art*  wi  I  lino 

to  ps*y  r  or  r*  cpI  lence.  once  thev  are  persuaded  tnat  r.hev  wi  1  J  net 
\*.  I'Ipi*  i  t  nav  I'M  I  I  not  mst  attract  bright  young  races  to  the 
1  ■-•  in.  1 1  j  nq  o  r  o  t  es  s  i  on ,  it  will  also  stimulate  initiative  on  the 
t>*r-  -e  'T*!Ort  tea<"hprs  who  might  otherwise  h-?  cc?ns  t  oer  i  riq  l»»avina 
»-|t*-<  c  !  *~  rr  ■■•■(-.•  m  tor  more  lucrative  emnlovment.  In  Houston,  ^re 
••f  ,.|tvi  to  i  **p  out  best  teachers  ■  bv  providing  tinarcial 
•■;  offlp  k>:','•  -  a  1 1  on   *■  1 1  r  ou h  "  Sf?con d   Mile"      ?  I  a r  v  Denudes. 
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fttlMCUsKfa  f*H<  IMl'IILilKM   MU6I  HELP 

I  ho     ..nutation  community  must  continue  to  bmlrl  ,  collaboration 
,,,       tiu%in»«r.  ant.  .ndustry.     Bom«  «A  o<   all    the  tm-M  tar  public 
, „  Mn  .n  Houston  paid  h«  bu«nn«  md  .ndu.trv.     the  same 

rr«.|.4ni»«  arp  l.ne  rivtptwit*  ot  B..-V..V.  m  HISD  qradl.at.es.  W  th 
?  .  nnonm"  e  1 1  mate  bemq  what  it  i«.  schools  cannot  survive 
,„aut  Ous.hess  support,  much  I...  afford  I  *rqe  cap.  tal  out  I  a  v. 
,or  n.qh  technoloqv.  .  Hie  Houston  dt strict  atreadv  = 
c-hr,ol  'huvne^  programs  and  is  seel  i  nq  more.  H  quarter  of  these 
n,-  K  \re  VuV*d  to  computer  appl  .cat . ons.  S-vnr.l  co.npan.es. 
nulud.nq  bhel  I  Oil  .met  tWI.  are  lending  toll-time  instructors  to 
t.'irii  computer  science.  • 

— president  of  a  msf.or  national   oil   companv  told  us  just 


*  *w  hppIs  ago  that  wp  should  scrap  our  entire  vocational 
Mnri  nrriqrn.il.  "We  clnn't  need  welders  and  draftsmen  anv  more,  he 
^,rl  iRPpmn  vocational  education  up-to-date  with  the  ch.nginq 
t~:hnnlaqie€  at  industry  has  always  been  a  problem  tor  the 
c-rhool-  fcv-Pn  it  a  district  can  scrap*  up  the  manv  thousands  of 
♦Joll-nrs  need-  to  buy  an  expensive  computer-based  machine,  it 
|,<-.rc.fliP*  obsolete  within  a  few  vears.  It  may  be  necessary  to 
.1  low  srtidPnls,  with  the  assistance  of  their  teachers,  to  leave 
.-chanl    at   an  earlier   age  to  enter  business  training  programs. 


i.'U  mLI-  Hi 


ve  jEuurtL  hccess  ro  technology" 


Untnrtunatei v,  computer  hardware  and  software  are  still  rela 
r,  ..1  <  ^pensive.  The  weal ther  schools  and  parents  can  afford  to 
r„.',  the  technology;  the  poor  cannot.  rts  the  abilrtv  to  use  a 
,,-.i,p-..l-r  becomes  steadilv  more  important  in  terms  of  access  to 
hi./her  education  and  better  ,obs,  the  danger  is  that  the  poor 
«!m      be     even     further   disenfranchised   »♦   thev  1      to  become 

romnut  er  1 i t  er  a t e .  ,  , 

h,nv  ononis  have  used  Chapter  II,  of  the  Eduction  Lonsolida- 
."jon  and  Improvement  Act  to  purchase  computers-  hederal  cutoac  s 
M^hprl  Hip  program's  funding  tn  the  ma, or  cities  from  *l  O 
miili-n~m~l^  to  *~B  million  in  1«B7,.  Further,  the  net  itself 
iU,  nnderqan-  a  poiic-  chanqe  to  an.  a  greater  pmportion  of 
...r.Uino  to  -chonla  that  alreadv  have  computers.  .rlarj-er  t-ata 
,v..f%,  -.1  In-.,  reported  in  October  198J  that  •  :  ot  -he  na- 
i  -Vo'V    wea^niest     and   largest,  high  schools  now  us*     mi  .rrocompu- 

'r-nmnAr-ArUto  »*»;»*-  of  poor  high,  school  s. 
"    (,n;,rVu,r     dimension     to  the  eguitv   issue  is  that 

.  ...  i  i  <-i  1 1  <r  l  '  ilnptpr    I   of   the  Elementary   *nd  b^condarv  tducatinn 
ar«     torq^t-d   to  basic  skills  remediation  for  di -savant  aged 
•    -.Y.^ni  't.i-   i  s   laudable,   but    in   toe  meantime,   .nor*  snvantsned 

-M.riMr.*--  -r-  ip^r'ninn  now  to  use  computers  to  solve  problems. 
n-.~     r.eor  drill    *nd  prarfice  wnile     the  more   »itlu«nt    .  <**rn 

■  ,v-,vlr^™u-.ol        The  computer   tel  l.s  the  poor  child  what   ta  do;  the 
.  '■„.,!•!,. -      tnld   what,   to  do  bv  the  advantaged  cniM. 

'iho'^plr|   -viopnon  Of   the  micro  is  a  tribute  to  tne  aggressive 
"    ,r:(1   m-ight  of  mmenran  teachers  and  parent*,       nut  if  the 
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iMirhnni mi".  is  not  to  B:tace»rtiatf»  the  disparity  tietwei?n  poor  and 
r  n: h ,  hi?  inuiit  ensure  t h t  all  students  Iiavp  equa  1  access  to  the 
ci  iinput  r»r  *  s  powpr  . 


HUUblCIN'h  EOUUt  PRUlihrtMS 

I  In  i?  st  ep  Hoi  is  ton  has  tal  en  t  award  eqi.ti  t  v  15  a  pro  j  pi:  t  c  a  1 1 ed 
"Ccimpu  t  c-i  b  Can,  "  part  pf  a  I  arqer  parent  \  nvol  vemnnt  pr  oqr  am 
I  nriwn  as  "Operation  Pai  I  -Sat  e.  "  "Computers  Ci3n"  was  bequn  in 
I  -it     eiciht  Chapter    I      tdi  sad van  t  aged  J      gchonls.        Cow-i ncnme 

p  \r  kiK  anil  students  are  trained  t  cir  I  2  hour**  si  dP-bv-«3i  dp,  in 
now  t n  use  a  mi  cr ocomputpr  .  They  can  then  cti eel:  out  the  hardware 
snri  software  tn  practice  at  home.  Not  only  have  the  students  in 
•.his  program  made  learning  pains,  but  the  parental  support  it  has 
enqendered  has  been  most  qratit'vmq  since  their  involvement  in- 
variably helps   their  children's  academic  performance. 

I  he  District's  teacher  technologists  are  providing  the  lab 
instruction  for  "Computers  Can,"  which  usually  tales  place  in 
mi  i1- At  t  urnonns  and  early  evemnqs  when  parents  are  mast  avail- 
ihlr-.  Thta  proqram  has  been  expanded  to  45  campuses  for  the  1983- 
H»  srtiui.il  vuar,  malinq  an  additional  9i  u;i  computers  available  tor 
hoim?  checl  -nut. 

line  way  Houston  uses  its  computer  technoionv  to  qain  parental 
cooperation  in  Operation  Fail—  bat"e  1  s  bv  generating  computer 
bas^d  prescriptions  and  individualised  reading  lists  tor  every 
st.lir.ient..  In  thi  s  way,  parents  are  qi  ven  concrete  acti  vi  ties  thev 
can  use  at  home  tn  help  their  children's  study  slil  Is  to  improve 
academic  achievement.  Shortly,  H1SD  will  begin  otterinq  parents 
proficiency  certification.  They  will  be  certified  after  they 
i-iar.cti  a  series  of  television  programs  about  helping  children 
le-irn  at  home. 

nn  unusual  program  called  the  "School  atter  School  Consortium" 
has  ii'-.ea  a  foundation  qrant  to  place  microcomputers  at  tour 
cnurches  1  ri  low-income  neighborhoods.  Students  who  want  extra 
help  .  a  t  t  er  reqular  school  hours  are  tutored  bv  vo  llint  per  s  usi  ng 
th»^  rname  t-.pe  at  mi  cr  ocampucer  hardware  and  software  used  tn  the 
"Computers,  Can"  program.  The  Houston  district  trained  the 
pr'ngram  conr d  1  na tor s   in  how  to  use  the  equipment. 

•another  tvpi»  of  eguitv  concerns  extendi  nq  scnool  benefits  to 
non-par  enf  In  Houston,    we  are  now  planninq   a  prooram   tn  allow 

oil  HtSU  patrons  to  purchase  microcomputers  at  discounted  prices. 
Tlit*J  Patron  Computer  Purchase  Proqram  will  a  I  I  ow  any  t*::pavi»r  to 
r^»lf»  advantage  of  the  District's  volume  purchasing  power  and 
i;h  1  -i  1  n  free  traininq  as  well.  Since  the  birth  rate  is  drocpi  nn 
in  'he  United  States,  we  feel  it  will  become  incrpasinalv  impor- 
tant ''a  g=»in  support  tor  rhe  schools  from  'non-psrent «,  Market 
r»r  •ad  1  ■"  *■  \  '.vn«  indicate  that  there  will  soon  be  far  more  home  compu- 
►  ,-.r  .  j.ijrr.  hases  than  school  purchases.  l*Je  thine  that  I  !  owi  nr«  a  I  I 
fut-on?-  to  t^p  advantaae  of  the  district  s  ability  to  educate  is 
an        re!  I -an  i    idea  with    lonq-ranqe  benefits  for  r.hildron. 

h  ret  an  t  st  ud  v  toi>nd  that  most  home-  mi  crocomputer  u  ner  v  are 
HP  1  t.  r>.  m  1  dUl  e-c  1  r=ri.  midd  1  e-aqed  mal  es.  When  wp  hoi  d  our  *  ir  =st 
HIM*'  :""cl  inn  I  "q  v  Pair  in  i^or  1  I  1983.  we  noticed"  th?t  pt  trie  y'1 
s  1  1  ■■  Wo '  =     -mo  want'^'d  to  compete  jn   a  f.ouoh     pr  oar  a  mm*  n>j    'cont^t  . 
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cn.v     i  wd    wore  ten..,.*.     nno  was  U I  nc  I  .       *  »"  *P    1  ' 
vp.,,,.   a,    tt,e  oqu.tv   .«*u*   >"  ^veral    H«v«.      I*™"  'Jin  J  n  !w»  Hip  Thv 
nw  the  .till   a.  i-.vboardinn-tVF..nn--»«.      '       »   rl  h 

;;v:;:?//nT^r^rflrx:  2  sr.*-  nt  « vv 

the  .mease  .«nv  n.rla  to  h.ve  .bout,  computers. 

Ml  II  IS  II  IN  ' 5   IE.LHNULUUV  MHKNE1  SCHOOLS 

 «ton     h«  ,<  long  history  ot   ,nnav«t,ve  approach^  lo  enrm.r- 

,n,nq  rar.al    mteqrat.on,       The  b«t   Mnown.     and  most  successful 

"h  ,t5  Mqn.t/.chiol9  which  oner  educat.ona.  ptW*  Qt 
m.rh  hinh  qiiHl.t,  that  students  wlllinqlv  volunteer  to  attend. 
1 T\X  addrUs  the  equity  .  ssue  r e  I  at ,  ng  to  computer  access. 
HtSD     now     has  Mve  magnet   schools  m  th   strong  computer  orienta, 

"one;     the  Lamar  School  of  Business  Professions, 

„*  ,  r.qorous  college  preparatory  curriculum  for  »*« 
;.,nnl      in  go   into  business  and  management.       The  program  ties  ,  u 

^  regular   c.assworl    to  computer  business  application. 

n       prcr.es.,  nr,,      programming,     data  management .      t ,  nan .  a.    f  ore 
,,.|lnn<      pro.ect  plann.nn.      and  business  graphics.  ^tnesame 
r?-„l   h     -tudents  are  baling  accounting   in  their  business  classes, 
\or      ^amglo       th"     study  accounting  software     in     the  computer 

Another  p,ir  ml   magnet  schools   are  called   the  Higt 

one  about   computers.        This   "hands-on,"   5*m^r 7^"nl  " 
,,,,,    address  the  many  ways  computers  can  tao  1  ,  tste  1  ?arnlnn-) 

h~  High  School    tor   the  Engineering  Protess.  ""S  at   b.      T  Hash 

'""r-,  rl??b^ChDDTheL:  ^t^t^nt^;  11^^  datly^n 
r;;,:?r  wor,        ;:,st   r^v  l.U    when   they  enter     the  engineering 

*ll,T'»™tr  magnet  proqrams-at  Loclhart  Elementary  and  Poanan 
H,!"  school -are  now  being  planned  as  technology  magnets  which 
hi  I  !    begin    in  1984-135. 


'ECHNOI.utW   CAM  ENSURE  OUR  FUTURE 

Mri  nne  wriwnlv  be  I  ,eves  that  microcomputers  and  rwl**^ 
rr:nnolo„,^     will    so.ve  all    the  pr  ob  I  ems   ♦  ac,  ,  c-n  public 

*  7o     ^IV^ZIV^I^  '  "the' tndCst-r,  a,   -  oa.e 

'Kh    :  ,™.nSa  our   physical    strenqth,      th-.     .ozonat  or, 

„n*.>  a,-?  us  computers  tnat  maqnitv  our  minds.       Develop!  no  rn» 
"rod       in     the    province     ot       educstton.         Iwnl  •  t*  »l-      n -tor- 
-wood.      coal.      petroleum-fueled     1  he     ,  nd; ,  t    ,  ,  1  ape. 
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,,,,  m,  mm  t.ii  in  r.  in'.  I  t.  i  -:--»r  Minlv  ■■  ■ ' I  in'r  -ih I  • 1  •  <  il  Iht 
; , . 1 1  |    1 1 •      .  ■  1 1 1 1  1 1 1  (■>      j(i  irw.     ,,iul     iimi'M  nl      I  h«  •     iti  '.«nt.i  I  :*r  t  in  i  hm      n^r  I  ■  ir  . 

,!,,(..,    |  >  1 1 1  >i  |      |.      .  Him  i  I  .  •!  (<    I  ml  nn  I  OM  I    »    1 1  Ih'l     »' f     «H1  ;t<  if   m»       i  lin  ip 

:  ,(,,,,      •  ■  i  it»    -iir  |,    ....    .I.pm,      I  Mri.-:i,     uki   lir  i:M  I        r»  •  i  <r  ■  m  ■«■  1 

i,r-  >t  1 1        fi  1 1  1 1'-'  i  I ,  -i  ■    1 1 1  ■  I  •  i'i  t  r  1  . 

» ■  in   profit    trnin  ti»*  I  rn  |    1  hr  '«.,  i  him  -<| .       I  *•   ri  IV  «U   I'i'li    --|inr  nil. 

r  ,.  i  >ii  ill.'  I"-  .      Our    ip  nation  h.r;    :>l  i-i-v/*  r  MK.pi  -m  k«  1 1  wiMi     ■  i  « I '  u' 

in, j   ,.,,n-r  'p.    I  n   r  p«-  Lir-M.-d  i:h:i  \  1  MKI*-*-  -      Unr"   Mtit.  I  rarwi  I    "'.in---  l      I  'Ir— 

iv.-mi-.  mi  i  -  .  i  1  il  i t  »ni  inil  r»M|t  n:?i.  t  i  nn  -mr  puhltt  •■•Mnr  iMnn  v.s- 
ir.m.  '»Jk.  -  .in  turn  M  ;imnnti  with  'in  f-nnr-r  i  r:  ?n  i  n*. i»n  »■  mn I  *»r  *"  mrr 
i  •     r  *.  1 1  f  i    I  n  |  v  . 

n,.  i  if  i-i  -Mi  »n  prriphf":  v  n  t  jn  -^nl  hnr  i  r  tr  I  --tn  .  r.-«r  hnri  I  *  <n  •  '  >  I  ni  c|M  - 
in  |  -*t-«|  i  ••.  now  c:in  I  •.  If'M.'p  morithe  nw.:i  >  .  )<  t,J--  h  ivh  Mm 
i  .-.?riiuM  nn  •  -uiil  t  or  r  iqru  ro  cln  (jhat  iTius.1  h*1  clrJiif-,  I  h«*lif*vp 
im-.im,,i  •  h -it  I'JH'I  lull  MnrJ  iho  t-wiirM- i  in  pnopl"J  nB.i  nn  * 1  ••""hnn  I  nqv 
[■<  r  rMli  .f>n  ;,f^  r.ne  si-nciols  to  i»'!par)d  our  nrfi»r-»r|oro,  our  rh  1  I  Mr**n  '  f? 
ivir  i  rnns  .   our  prFffiflii  n&nco   in  the   internatinn^l    cnilurmn  t  ♦  " < 

Mr.  Gore.  Thank  you  for  an  excellent  statement  and  for  the 
work  that  you've  been  doing. 

J  I  am  sorry  we're  running  short  on  time  because  all  of  these  state- 
ments are  really  very  interesting. 

I'm  going  to  hold  off  on  questions  until  we've  completed  the 
panel,  the  next  member  of  which  is  Dr.  Kyo  Jhin. 

Have  I  pronounced  your  name  correctly? 

Mr.  Jhin.  "A  +  ." 

Mr.  Gore.  "A  +  "— OK.  All  right. 

We  look  forward  to  hearing  your  statement.  You  are  with  the 
District  of  Columbia  Public  School  System. 

And,  without  objection,  your  prepared  statement  will  be  included 
in  the  record.  And  because  we  are  running  late  today,  I  want  to 
apologize  to  members  of  this  last  panel,  but  if  you  care  to  summa- 
rize any  portion  of  your  statement,  please  feel  free  to  do  so. 

STATEMENT  OF  DR.  KYO  R.  JHIN,  ASSISTANT  SUPERINTENDENT, 
EDUCATIONAL  TECHNOLOGY,  WASHINGTON,  D.C.,  PUBLIC 
SCHOOLS 

Dr.  Jhin.  Thank  you,  Mr.  Chairman.  It  was  my  pleasure  to 
receive  my  5  years  of  undergraduate  education  in  the  great  State 
of  Tennessee,  and  I'm  familiar  with  big  oranges. 

Mr.  Gore.  Well,  that  explains  your  expertise  that  has  brought 
you  here  this  morning.  [Laughter.] 

Dr.  Jhin.  Mr.  Chairman,  members  of  the  committee,  and  my  dis- 
tinguished colleagues^ 

My  name  is  Kyo  Jhin,  assistant  superintendent  of  educational 
technology,  representing  Ms.  Floretta  McKenzie,  Superintendent  of 
D.C.  Public  Schools. 

I  am  pleased  to  join  you  here  today  to  discuss  the  integration  of 
computer  technology  with  the  educational  programs  of  the  District 
of  Columbia  Public  Schools. 

It  is  the  mission  of  the  D.C.  Public  Schools  to  promote  excellence 
by  providing  a  viable  and  comprehensive  instructional  program 
leading  to  the  attainment  of  knowledge,  competencies,  and  skills 
which,  upon  completion,  will  enable  each  student  to  function  as  a 
useful  citizen. 

545 ;  . 
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Computer  literacy  hna  become  a  nkill  ovury  Htudont  nopcta  In 
order  to  function  in  thia  aoeioty.  An  article Lwhlch  «npoarocl  in  Inst 
Sunday's  Washington  Pont  indicated  that  by  1!)!)0  there  will  bo  a 
no-percent  growth  in  jobH  that  will  require  computer  HklllH,  *or 
individunla  with  a  combination  of  acadomic  knowledge  and  practi- 
cal experience,  the  door  will  bo  open  to  the  futuro  aa  hardware  do- 
Biunora,  software  progrnmmora,  roaearchora,  induatnal  engineora, 
and  aalea  representatives,  Therefore,  achool  aystoms,  particularly 
those  with  leaa  affluent  atudenta,  muat  require  and  provide  all  stu- 
donta  with  the  waya  and  meana  to  become  computer  I  iterate  citi- 
zena  With  this  in  mind,  the  D.C.  Public  Schoola  is  totally  commit- 
ted to  implementing  computer  technology  in  our  educational 

^O^March  10,  1983,  the  D.C.  Board  of  Education  approved  the  fol- 
lowing policies:  ,     _  ,, 
One  that  student  computer  laboratories  be  established  in  all 
schools,  with  attention  to  security  needs,  by  the  end  of  school  year 

1983-84.  „  .  .  ...  , 

Two  that  computer  literacy  and  software  selection  skills  be  re- 
quired for  all  instructional  personnel  as  part  of  the  5-year  recertiti- 
cation  requirement.  , 

Three,  that  all  teachers,  beginning  with  school  year  198d-84,  be 
required  to  demonstrate  computer  literacy  before  being  granted 
permanent  tenure.  ,  ,  , 

Four  that  every  student,  as  a  graduation  requirement,  demon- 
strate a  command  of  the  skills  that  constitute  computer  literacy  be- 
ginning no  later  than  school  year  1987-88. 

In  order  to  implement  the  board  policy  and  in  response  to  the 
changing  environment  in  which  our  students  will  live  and  work, 
the  D.C  Public  Schools  has  begun  implementation  of  a  systemwide 
computer  literacy  program.  This  program,  proposed  to  be  imple- 
mented over  the  next  5  years,  will  require  major  investments  ot 
staff,  time,  and  resources.  , 

The  objectives  of  the  computer  literacy  program  are: 

To  develop  computer  awareness  among  students,  teachers,  super- 
visors, and  administrators.  . 

To  develop  and  implement  a  computer  literacy  curriculum. 

To  design  and  implement  a  computer  training  laboratory. 

To  apply  computer  technology  in  the  local  school  implementation 
of  the  competency-based  curriculum  through  drill  and  practice  tu- 
torials, problem  solving,  simulations,  and  other  appropriate  tech- 
niques. •  ii 

To  apply  computer  technology  in  classroom  management,  includ- 
ing recordkeeping  and  the  tracking  and  reporting  of  student  prog- 

ress  •  j 

Computer-assisted  instruction  has  been  initiated  on  a  systemwide 
.  basis  with  the  establishment  of  student  computer  laboratories  in  5U 
chapter  I  elementary  schools  with  a  fund  from  the  Federal  Govern- 
ment What  about  other  schools?  Our  board  is  committed,  there- 
fore, they  established  50  additional  computer  laboratories  at  junior 
high  school  levels  with  local  funds.  _ 

In  addition,  as  a  result  of  the  public-private  partnership  pro- 
grams computer  laboratories  will  be  installed  in  five  senior  high 
schools  through  the  use  of  private  funds.  Currently,  we  have  ap- 
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proximately  MM  mierocompulor  aiul  luinicompulorH  InHtulltuI  In 
our  hcIhioIh  lo  Huppurl  our  computer  initiative, 

A  variety  of  computer  clearinghouse  activities  and  HorviooH  are 
being  initialed  and  expanded  t  hin  year,  including  the  OHlnbliHhmont 
of  software  Holeotion  criteria,  the  ucqiiiHitJoii  and  review  of  software 
catalogs  ami  soflwnro,  the  selection  of  software  Tor  existing  curi'lcu* 
lum  in  KradoH  K  through  IU,  and  the  development  of  an  approved 
software  list,  Subject  content  areas  in  need  of  Hoftware  develop- 
meat  are  btdng  identified,  and  wo  are  in  the  procoHH  of  developing 
some  of  our  own  Hoflware, 

The  work  in  applying  technology  both  to  school  management  nnd 
instruction  is  already  underway.  During  the  19H2-M  school  year 
alone  the  D.(\  Public  Schools  spent  approximately  $!l,7  million,  Of 
this  amount,  approximately  !{fi  percent  came  from  Federal  funds, 
•Kt  percent  from  the  regular  local  school  budget,  and  22  percent 
came  from  the  private  sector.  Everyone,  whether  kindergartener  or 
school  administrator,  are  involved  in  our  attempt  to  integrate  com- 
puter technology  into  the  educational  programs  of  the  D.C,  Public 
Schools  through  the  following  programs,  I  will  just  cite  some  of 
them. 

Automated  Instructional  Management  System  [AIMS]  is  being 
developed  to  complement  our  competency-based  curriculum  in 
reading  and  mathematics  by  automating  some  assessment  and  all 
recordkeeping  tasks  which  are  currently  performed  by  the  class- 
room teachers  under  the  student  progress  plan,  which  we  call  SPP. 

The  writing  to  read  program  is  one  example  of  kindergarten  and 
first  graders.  The  writing  to  read  program  is  a  computer-based  in- 
structional system  funded  by  IBM  which  involves  1,500  kindergar- 
ten and  first  grade  students  who  use  computers,  tape  recorders, 
work  journals,  and, typewriters  in  a  special  learning  laboratory  to 
compose  and  read  their  own  stories. 

The  career  development  program;  a  senior  high  school  computer- 
assisted  instruction  program;  computeronics,  which  reaches  23 
schools  providing  instruction  in  computer  program  problem  solving 
and  computers  in  society;  the  beltway  microcomputer  and  videodisc 
project;  the  Fairbreak  computer  project,  sponsored  by  Control  Data. 
This  program  provides  a  computer  laboratory  for  400  students  in 
secondary  levels  in  reading,  mathematics,  science,  social  studies, 
career  planning,  and  writing  skills. 

Then  we  use  the  computers  for  the  guidance  program  in  our 
senior  high  schools. 

In  order  to  provide  all  these  programs,  we  have  to  have  teacher 
training  programs.  So  we  established  a  computer  literacy  teacher 
training  laboratory  with  four  full-time  teacher  trainers.  To  date, 
approximately  1,600  teachers  have  been  trained  under  this  comput- 
er literacy  training  program. 

In  addition  to  this  laboratory,  the  National  Science  Foundation, 
in  cooperation  with  American  University,  provide  approximately 
50  junior  high  school  teachers  with  training,  equipment,  and  soft- 
ware for  using  computers  for  science  activities. 

Our  future  programs  include  utilization  of  cable  television  in  co- 
ordination with  computers;  a  satellite  teacher  training  program  in 
mathematics,  special  education,  and  gifted  students,  which  will 
begin  this  coming  Monday;  an  instructional  teleyision  mathematics 
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and  Hoionoo  program  Tor  Hovonlh  grade  hIiuUmHh;  anil  n  high  tech- 
nology Information  and  diMuoahtratlon  center  for  the  HtudonlH  oh 
well  oh  tho  onmmuulty,  ,    fw1     ,  n  a  .    ,  . 

Ah  Ih  evidenced  from  my  toHtlmony,  the  !),0,  Public  Hohooln  Ihih 
wholeheartedly  embraced  now  educational  technology,  It  in  my  Hln- 
opro  belief  that  urban  nohool  diHtriotH,  whore  t ho  minority  ol  minor- 
ity HtudonlH  aro  enrolled,  mmit  <m  a  quoul  Ion  of  onulty  provide  op* 
norlunll  ioH  for  their  nludoatH  to  become  comnutor  literate. 

Ah  noted  In  the  Washington  Post  article  I  cited  oarl lor,  tho 
future  job  market  will  require  pooplo  who  aro  computer  literate, 
Currently,  minorities  continue  to  ho  abut  out  of  technical  and  hcI- 
ontlfio  HoIdH  in  largo  numboiu  Of  tho  approximately  2;74  million 
HciontLslH  In  thin  Nation  In  l»78,  l.fi  porcont  worn  black,  according 
to  tho  National  Science  Foundation,  Thin  low  participation  rata  ol 
blnckH  can  bo  traced,  in  part,  to  dllToroncoH  among  tho  groups  ol 
gnuluntos,  collogiato  and  procolloglnto  training,  At  tho  collegiate 
level,  only  t),;t  percent  of  the  total  higher  education  enrollment  ih 

hlnck.  .  , 

Much  of  the  problem  begins  in  elementary  and  secondary 
Hchoolu.  With  tho  present  20  percent  unemployment  rate  lor  adult 
blacks,  this  gap  in  employment  opportunities  Tor  blacks  will  in- 
crease in  the  future  if  urban  school  districts  do  not  provide  all 
their  students  with  opportunities  to  become  computer  literate, 

Middle  class  families  will  insure  that  their  children  have  access 
to  personal  computers.  Those  of  us  concerned  with  insuring  the 
United  States  of  remaining  competitive  in  technology,  and  that 
blacks  and  other  minorities  have  the  opportunity  to  participate 
meaningfully  in  the  future  jobs  will  require  computer  skills.  We 
must  insure  that  urban  school  districts  have  the  resources  necessary 
to  provide  the  best  possible  education,  which  will  require  new 
technology. 

Mr.  Chairman,  I  wish  to  leave  the  5-year  computer  literacy  plan 
us  part  of  my  testimony. 

In  conclusion,  the  Soviet  Union,  Japan,  and  West  Germany  have 
made  tremendous  gains  in  technology  because  they  have  a  strong 
national  commitment  for  technology  advance  through  education. 
They  have  national  goals  and  commitments,  and  we  need  similar 
national  commitment  to  upgrade  computer  utilization  in  our 
schools.  p 

To  say  that  since  8  percent  of  education  budget  is  coming  trom 
the  Federal  Government,  it  is  a  State  and  local  responsibility,  we 
are  not  serving  the  Nation's  best  interest.  Our  Federal  Government 
has  the  responsibility  to  set  a  national  goal  and  support  the  imple- 
mentation of  computers  in  education  to  insure  equity,  economic  se- 
curity, and,  in  fact,  national  security.  # 

Often  our  national  policy  has  been  like  a  farmer— fixing  the 
barn  after  losing  horses.  Our  national  policy  should  be  to  fix  the 
barn  before  losing  the  horses,  and  get  on  with  the  maximum  utili- 
zation of  technology  in  education  through  a  strong  national  support 
for  education. 

Thank  you,  Mr.  Chairman.  * 
..  [The   prepared  statement  of  Floretta  Dukes  McKenzie  and 
resume  of  Dr.  Kyo  Jhin  follow:] 
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STATEMENT  OF 

FLORETTA  DUKES  MCKENZIE 
SUPERINTENDENT,  OF  SCHOOLS 
CHIEF  STATE  SCHOOL  OFFICER 

DISTRIC'JTOF  COLUMBIA  PUBLIC  SCHOOLS 

*  before 

House  Subcommittee  on  Investigations  and  Oversight 
September  29,  1983 
*  *  *  *         *  * 

Mr ,  Chairman,  Members  of  the  Commi ttee.  and  my  distinguished 
colleagues,   I  nm  pleased  to  join  you  here  today  to  discuss  t:he 
integration,  of  computer  technology  with  the  educational  programs 
of  the  District  of  Columbia  Public  Schools. 

It   is  the  missioli  of  the  District  of  Columbia  Public  Schools 
to  promote  excellence  by  providing  a  viable  and  comprehensive 
instructional  program  ( p re-k inde rgar ten  through. 'twelfth  grade) 
leading  to  the  attainment  of  knowledge,  competencies,  and  skills 
which  upon  completion  will  enable  each  student  to  function  as  a 
useful  citizen'. 

Computer  literacy  has  become  a  skill  every  student  needs  in 
order  to  function  in  this  society.     An  article  appearing  in  last 
Sunday's  Wash ing ton  Post  (September  25,   1983)   indicated  that  by' 
1990  there  wilj.  be  a  50%  growth  in  jobs  that  require  computer 
skills.     For  individuals  with  a  combination  of  academic  knowledge 
and  practical  experience ,  > the  door  will  be  open  to  the  future  as 
hardware  designers,   software  programmers,  researchers,  industrial 
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engineers  and  sales  representative^.     Therefore  school  systems, 
particularly  those  "with  less  affluent  students,  must   require  and 
provide  all  students  wit'i  the  ways  and  means  to  become  computer 
literate  citizens.     With  this  in  mind,   the  District  of  Columbia 
Public  Schools  is  totally  committed  to  implementing  computer 
technology  in  our  educational  system. 

On  March  16,   1983,    the  District  of  Columbia  Board  of 
Educa t  ion  approved  the  to  I  lowing  pol ic  ies : 

•  That  s tudent  compu ter  laboratories  be  establi shed  in  all 
schools,  with  attention  to  security  needs ,  by  the  end  of 
School  Year  1983-84.  •  ^ 

m    That  computer  literacy  and  software  selection  skills  be 
required  for  all  ins  true t iona 1 - pe rsonne 1  (teachers, 
supervisors,  and  administrators)  as  part  of  the  five  year 
recert i f icat ion  requirement. 

•  That  all  new  teachers,   beg i nn i ng  w i th  School  Year  1983-84, 
be  required  to  demonstrate  computer  literacy  before  being 
granted  permanent  tenu  re. 

•  That  every  student,   as   a  graduation  requirement, 
demonstrate  a  command  of  the  skills  that  constitute 
computer  literacy  beginning  no  later  than  School  Year 
1987-88. 

In  order  to  implement   the  board  policy  and  in  response  to 
the  changing  environment  in  which  our  students  will   live  and  work , 
the  District  of  Columbia  Public  Schools  has  begun  implementation 
of  a  systemwide  Computer  Literacy  Program.     This  program,  proposed 
to  be  implemented  over  the  next  five  years,  will  require  major 
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investments  of  stolvfc,  time  «iml  resources. 

The  objectives  of  the  Computer  Literacy  Program  are: 

•  To  develoo  computer  awareness  among  students, 
teachers,   supervisors,  ;.and  administrators. 

•  To  develop  and  implement  a  computer  1 iteracy  curriculum. 

•  To  design  and   implement  a  Computer  Training  Laboratory. 

•  To  apply  computer  technology  in  the  loca  1  school 
implementation  of  the  Competency-Based  Curriculum  through 
drill  and  practice,   tutorials,   problem  solving, 
simulations,   and  other  appropriate  techniques. 

•  To  apply  compu ter  technology   in  c lass  room  management , 
including  record  keeping  and  the  tracking  and  reporting  of 
student  progress. 

•  To  apply  compu  ter  technology  to  all  local  s  chool s . 
Computer-assisted  instruction   (CAI)  has  been  initiated  on  a 

systemwide  basis  with  the  establishment  of  student  computer 
laboratories   in  fifty  Chapter  'I  elementary  schools.  Computer 
training  laboratories  are  also  being  installed  in  all  schools  with 
junior  high  school  students,   five  of  our  special  education 
schooLs,  and   in  two  adult  education  centers.     In  addition,  as  a 
result  of  public/private  partnerships  computer  laboratories  will 
be   installed  in  five  senior  high  schools  through  the  use  of 
private   funds.     Currently,  we  have  approximately  1450 
microcomputers  and  minicomputers   installed  in  our  schools  to 
support  our  computer  initiative. 

A  variety  of  compute r  clearinghouse  activities  and  services 
are  being  initiated  and  expanded  this  year,    including  the 
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establishment  of  software  selection  criteria,   the  acquisition  and 
review  of  software  catalogues  and  software,  the  selection  of: 
software  for  existing  curriculum   in  grades  K-12,   and  the 
development  of  an  approved  software   list.     Subject/content  areas 
in  need  of  software  development  are  being   identified.  Additional 
hardware  needs  are  being   identified,  specific  equipment 
requirements  developed  and  vendors  selected.       The  work  in 
applying  technology  both  to  school  management  and  instruction  is 
already  well  underway.     During  the  1982-83  school  year  the 
District  of  Columbia  Public  Schools  spent  approximately  3.7 
million  dollars   for  computer-related  activities.     Of   this  amount, 
_ approximately  35%  came  from  federal  funds,   43%  from  the  regular 
school  budget  and  22%  came  from  private  sector.     Everyone,  whether 
Kindergarteners  or  school  administrators,   are  involved  in  our 
attempt  to  integrate  computer  technology   into  the  educational 

programs  of  the  District  of  Columbia  Public  Schools  through  the 

f ol  lowi  ng  programs . 

AUTOMATED   INSTRUCTIONAL  MANAGEMENT  SYSTEM 

I'he  Automated  Instructional  Management  System  (AIMS)    is  being 
developed  to  complement  our  Competency-Based  Curriculum  (CBC) 
in  reading  and  mathematics  by  automating  some  assessment  and 
all  record  keeping   tasks  which  are  currently  performed  by  the 
classroom  teachers  under  the  Student  Progress  Plan  (SPPJ. 
Each  elementary  school  will  receive  core  equipment  consisting 
of  a  Digital  Professional   350  Computer  with  both  a  Winchester 
Hard  Disk  Drive  and  twin  diskette  drives,  a  printer,   an  NCS 
Sentry  3000  Test  Scanner,   and  a  telephone  mojdem  to 
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communicate  with  a  control  computer. 

The  AIMS  program  uses  the  same  reading  and  mathematics 
objectives  found  in  the  manual  checklists  and  the  reading  and 
mathematics  curriculum  guides,  and  follows  the  current 
Competency-Based  Curriculum  procedures.     By  using  a 
standardized  multiple-choice  AIMS  test  booklet,  a  machine 
scorable  answer  sheet,  and  the  core  equipment,   the  classroom 
teacher  can  take  advantage  of  the  instruction  support 
capabilities  of  the  AIMS  program  to  score  the  test  and 
automatically  update  each  student's   record.     These  reports 
are  available  to  teachers  on  demand:.. 

•  A  current  "checklist  for  each  child  in  the  class 

•  A  class  summary  which  can  be  used  to  organize  instruction 

•  An   in-depth  diagnostic  report  for  each  child  which 
proviO^  information  regarding  the  child's  specific 
strengths  and  weaknesses . 

In  the  classroom  we  are  using  educational  technology  with 
students  of  all  ages.     The  response   from  students  and 
teachers  to  our  attempts  to  integrate  computers   into  our 
curriculum  has  been  very  positive.     Examples  of  our  use  of 
computers  in  instruction  include  the  following.  .. 
WRITING  TO  READ  PROGRAM 

Writing  to  Read  is  a  computer  based  instructional  system 
funded  by  IBM  which  involves  1500  kindergarten  and 
first-grade  students  who  use  computers,   tape  recorders,  work 
journals  and  typewriters   in  a  special  learning   laboratory,  to 
compose  and  read  their  own  stories. 
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CARE KR  DEVELOPMENT 

Students  are  offered  computer  toc'u.oloin   training  leading  to 

apprenticeships   in  electronic  data  processing,  systems 

analysis  and  design,  applications  and  systems  programming, 

data  collection  and  conversion,  customer  engineering, 

computer  programming  and  systems  engineering. 

SENIOR  HIGH   SCHOOL  COMPUTER-ASSISTED  INSTRUCTION 

This  program  enables  students  to  acquire  basic  computer 

Literacy  skills,  access  career  guidance  data  files,  develop 

independent  study  habits  and  skills  essential  to  success  in 

higher  education. 

COMPUTERONICS 

This  program  reaches  23  schools  providing  instruction  in 
computer  problem  solving  and  computers  in  society. 
THE  BELTWAY  MICROCOMPUTER/VIDEODISC  PROJECT 
This  project  sponsoredby  the  U.S.  Department  of  Education 
involves  elementary  schools  and  provides  the  Education 
Department  and  the  District  of  Columbia  School  System  with 
the  opportunity  to  study  how  advanced  technology  can  be 
introduced   into  the  school  setting. 
EAIRBREAK  COMPUTER  PROJECT 

Sponsored  by  Control  Data,  this  program  provides  a  computer 
laboratory  providing  four  hundred  students  instruction '  in 
reading,  mathematics,  science,  social  studies,  career 
planning  and  writing  skills. 

in  addition  a  COMPUTERIZED  GUIDANCE  INFORMATION  PROGRAM  has 
made  guidance   information  available  to  all  junior  and  senio 
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high  school  students. 
TEACHER  TRAINING 

Por  the  successful  integration  of  computer  technology  in 
education   it  goes  without  saying  that  teachers  must  be  made 
computer  literate.     To  accomplish  this  the  District  of 
Columbia  Public  Schools  has  established  a  COMPUTER  LITERACY 
TRAINING  LABORATORY  for  teachers  and  administrators.  The 
laboratory,  provides  computer  related  training  through  courses 
and  workshops.     The  laboratory  operates  year  round,  having 
offered  this  summer  courses   in  four  two-week  cycles  at  four 
r eg  ion a  1  t  ra  i  n  ing  sites.  0 

The  computer  workshops  are  designed  to  meet  the  specific, 
needs  of  specialized  groups  of  participants  and  are  conducted 
during  the  normal  school  day.     Workshops  may  range  from  one 
to  ei-ghteen  hours  depending  on  the  group  request  and  workshop 
objectives.     in  addition  to  this  laboratory,   the  National 
Science  Foundation  in  cooperation  with  American  University 
provides  approximately  fifty  junior  high  school  teachers  with 
training,   equipment  and  software  for  using  computers  for 
science  activities. 

As   is  evidenced  from  my  testimony'  the  District  of  Columbia 
Public  Schools  has  wholeheartely  embraced  the  new  educational 
technology.     It   is  my  sincere  belief  that  urban  school  districts 
where  the  majority  of  minority  students  are  enrolled  must  as  a 
question  of  equity  provide  opportunities  for  their  students  to 
become  computer  literate.     As  was  noted  in  the  Washington  Post 
article  I  cited  earlier,   the  future  job  market  will  require,  people 
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who  are  computer  literate.     Currently,  minorities  continue  to  be 
shut  out  of  technical  and  scientific  fields   in  inordinate  numbers. 
Of   the  approximately  2.74  million  scientists  in  the  nation  in 
1978,   only  1.5%  were  Black  according  to  the  National  Science 
Foundation. 

This   lower  participation  rate  of  Blacks  can  be  traced  in  part 
to  differences  among  the  groups  in  graduate,  collegiate  and 
precollegiate  training.     At  the  collegiate  level  only  9.3%  of  the 
total  higher  education  enrollment   is  Black.     Much  of  the  problem 
begins  in  elementary  and  secondary  schools.     With  the  present  20% 
unemployment  rate  for  adult  Blacks,  this  gap  in  employment 
opportunities  for  Blacks  will  increase  in  the  future   if  urban 
school  districts  do  not  provide  all  of  their  students  with 
opportunities  to  become  computer  literate.     Middle  class  families' 
will   insure  that  their  children  have  access  to  personal  computers. 
Those  of  us  concerned  with  insuring  that  United  States  remains 
competitive   in  the  new  technology  and  that  Blacks  and  other 
minorities  have  the  opportunities  to  participate  meaningfully  in 
the  future  jobs  that  will  require  computer  skills  must  insure  that 
urban  school  districts  have  the  resources  including  additional 
funding,   teachers  and  appropriate  software,  to  teach  their 
students  to  use  the  new  technology. 
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INTRODUCTION  OF  DR.   KYO  R.  JHIN 


Dr.  Kyo  R.   Jhin,    the  Assistant  Superintendent  for 
Educational   Technology,   District  or  Columbia  Public  Schools, 
received  his  Associate  of  Arts  Degree   from  F ree d-Ha rd eman 
College,  Bachelor  of  Arts  Degree  in  Mathematics   from  David 
Lipscomb  College,   Master  of  Arts  Degree   in  International 
Relations    from  New  York  University,   his  second  Master  of  Arts 
Degree   in  Mathematics   from  Boston  College,   and  his  Doctorate 
in  Mathematics   from  Auburn  University. 

Dr.   Jhin  has  a  thorough  knowledge  of  educational 
technology.     His  experiences  include  conceiving,  directing 
and  evaluating  an  experimental  project   for  Compu t e r~ Ass i s t ecf 
Instruction  in  Algebra  at  Auburn  High  School;   initiating  a 
Computer-Assisted   Instruction  in  Mathematics  Program  for 
three  high  schools   in  Huntsville,   Alabama,    in  cooperation 
with  the  National   Aeronautics  and   Space  Administration  (NASA) 
computer   facility  where  he  directed  the  project,  trained 
teachers,   established  classes  and  coordinated  all  activities 
related  to  the  project;  and  initiating  and  establishing  the 
North  Alabama^  Applied   Technology   Satellite  (ATS)  Utilization 
Committee  which  developed  a  master  plan  for  technology 
utilization  for  area  schools  and  universities.       Dr.    Jhin  has 
also  served  as'  Supervisor  of   the  Mathemar4--  ^epsrtment  for 
the  Huntsville,   Alabama  school  system. 


554 


Dr«   Jhin  has  presented  seminars,   workshops  and 
conferences  on  C ompu t e r -As s i s t ed   Instruction  to  educators  and 
business   leaders.     He   is  extremely  proficient   in  BASIC, 
FORTRAN  and  CALC  computer  languages. 

Dr.   Jhin  has  produced   ten  television  lessons  entitled 
"Mathematics   for   Teachers,"  two  30-minute  television  programs 
entitled  "Your  Child  and  Mathematics,"   two  30-minute 
television  programs   entitled  "The  Meaning  of  American 
Freed om,"   and   four  half-hour  programs  entitled  "The 
Introduction  to  Your  Future  is   Now."     He  also  serves  as  a 
consulting  editor   for  the  Science   Research  Associate  (SRA) 
Mathematics  Series. 

Dr.   Jhin  has  traveled   from  coast   to  coast  and   to  twenty 
other  countries,   making   over  1200  addresses  at  youth  rallies, 
graduation  exercises,  civic  clubs,   church  groups,  schools, 
universities  and   various  conventions.'' 

He   is   listd   in  the   19  60  edition  of  Who ' s  Who  Among 
Students   In  American  Colleges   and   Universities,   and   the  1969 
edition  of  Outstanding  Young  Men  of  America. 

Dr*   3hin  was  named   "Alabama's  Outstanding  Young  Educator 
of  the  Year,   1969"  by  the  Alabama   Jaycees;   and  "One  of  the 
Four  Outstanding   Young  Educators  of  America,    1969"  by  the 
United  States   Jaycees.     He  was  selected   for  this  honor  on  the 
basis  of  his  training,   creativity,   leadership,  and 
contribution  to  „the  profession,  community,   state  and  nation. 
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He  wan  also  named  " Uu t s t and i nq 


Adul 


t  Educator  of  the 


Year,    1977"  by   the   Alabama  Adult   Education  Association. 

In   19  7  5,   President  Gerald  Tord  appointed  Dr.   Jhin  to 
serve   as   a  member   of   the   National   Advisory  Council  on  Adult 
Education   for  a   four-year   term.     During   1977-78,   he  was 
elected  as   the  Vice  Chairman  of  the  Presidential  Council. 

His  most   recent  position  was  senior   associate  of  the 
Office   of  Educational    Research  and   Improvement   (OERI),  United 
States  Department   of   Education,   where  he   produced  an 
effective  management   system  and  collected  and  analyzed 
educational   technology  papers   for   the  National  Commission  on 
Excellence   in   Education  (NCEE). 

Dr.    Jhin  has   served  as  District   Superintendent   of  the 
Alabama  Regional   Education  Services  Agency   (TARESA)   where  he 
provided   leadership  to  a   staff  of  over   fifty  professional  and 
support  personnel,   developed  a  Management  by  Objectives  (MBO) 
System   for   the  agency   and  supervised    the   development  and 
implementation   of   twenty-five  competitively    funded  projects 
in   the  amount  of  $10,000,000. 

As  Assistant   Superintendent    for   Educational  Technology, 
Dr.    Jhin   is  currently   developing,    planning  and  implementing 
educational    technology  programs   for   the. District  of  Columbia. 
Pub  I  ic   Schools . 
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Mr.  Gokk.  Thank  you,  I  appreciate  your  statement,  and  I  think 
it's  a  subject  that  people  ought  to  feel  strongly  about,  as  you  do. 
I'm  glad  you  haven't  lost  your  Tennessee  accent. 

Dr.  Jhin.  Sure  enough.  ^Laughter.] 

Mr.  Gork.  I'm  pleased  to  welcome  our  next  witness,  and  to  intro- 
duce him  to  the  committee,  I'd  like  to  recognize  my  colleague,  Con- 
gressman Nelson. 

Mr.  NklSon.  Thank  you,  Mr.  Chairman. 

It's  my  pleasure. to  introduce  Senator  Jack  Gordon.  Jack  has 
been  Mr.  Everything  in  education.  He  started  out  as  a  member  of 
the  school  ,  board  in  Dade  County  before  coming  to  the  Florida 
Senate,  and  in  that  role  of  senator  he  has  held  most  every  position 
of  importance  in  that  body,  having  been  Ways  and  Means  chair- 
man, having  been  Appropriations  chairman,  having  been  Finance 
and  Tax  chairman,  and  now  the  chairman  of  the  Education  Com- 
mittee, while  at  the  same  time  holding  the  role  of  the  second  rank- 
ing officer,  that  of  president  pro  tempore  of  the  Florida  Senate. 

Jack  is  an  iconoclast.  Jack  is  visionary.  Jack  is  a  good  friend. 

And  so  its  my  pleasure  to  welcome  to  this  committee  Senator 
Jack  Gordon  of  Miami. 

Mr.  Gore.  Well,  we  look  forward  to  your  statement,  Senator. 

And,  without  objection,  your  prepared  text  will  be  included  in 
the  record.  If  you  care  to  summarize  any  portions  of  it,  you're  wel- 
come to  do  so. 

We're  delighted  to  have  you  here,  and  please  proceed. 

STATEMENT  OF  JACK  GORDON,  CHAIRMAN,  SENATE  EDUCATION 
COMMITTEE,  FLORIDA  GENERAL  ASSEMBLY,  TALLAHASSEE, 
FLA. 

Mr.  Gordon.  I  think  after  that  introduction  it's  probably  better 
not  to  say  anything.  [Laughter.] 

What  Bill  neglected  to  add  to  that  roster  of  responsibilities,  that 
he  had  a  specific  interest  in,  is  that  I  chaired  the  Congressional 
Reapportionment  Committee  in  the  senate.  Bill's  very  happy  with 
his  ability  to  sit  here,  as  are  actually  two  new  members  of  the  Flor- 
ida delegation  who  sit  on  this  committee^  Congressman  Lewis  and 
Buddy  MacKay. 

As  a  matter  of  fact,  we  have  a  major  representation  from  Flor- 
ida, the  chairman  and  these  other  three.  '.So  that  indicates  a  very 
considerable  interest  in  technology  in  the  State. 

I'd  just  like  to  summarize  a  few  things  ar\d  make  a  point. 

We  have  a  big  school  system  in  Florida.  We  have  IV2  million 
students  in  K  to  12.  There  are  about  6,000  people  a  week  that 
migrate  to  Florida,  which  puts  a  significant  growth  burden  on  the 
schools  throughout  the  State. 

We've  been  using  computers  not  only  for  Administrative  support, 
but  in  some  classrooms  over  time.  It  wasn't  until  1980  that  the  leg- 
islature made  a  policy  statement  concerning  and  requiring  some 
emphasis  on  instructional  use  of  computers. 

It's  interesting  that  that  was  the  first— we  were  the  first  State  to 
do  that,  as  recently  as  1980. 

We  have  developed  a  statewide  purchasing  arrangement  through 
the  State  department  of  education,  wfrich,  while  the  statement 
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shows  a  savings  of  about  $750,000  on  $4.5  million,  later  figures 
would  about  double  those.  I  mean,  that  program  seems  to  have 
been  working. 

We've  increased  the  number  of  microcomputers  in  the  schools 
from  about  350  in  1979  to  over  6,300  in  the  fall  of  1982.  We  now 
think  there  are  probably  over  12,000  in  the  schools,  and  they  are  in 
all  67  districts. 

I  think  I  should  digress  to  say  that  we  have  one  of  the  two  States 
that  has  countywide  school  systems.  And  back  in  1973  we  adopted 
a  school  finance  program,  which  Congressman  Nelson  is  very  fa- 
miliar with,  and  that  provides  for  interdistrict  equity  probably  as 
well  as  any  State  in  the  Union.  It  was  in  response  to  the  Serrano 
decision  and  Rodriquez  case  in  Texas  that  we  decided  ahead  of 
time  to  try  to  get  an  equivalent  number  of  dollars  behind  each  stu- 
dent in  the  State  regardless  of  the  property  tax  base  in  that 
county.  By  and  large,  with  a  lot  of  pushing  and  hauling  at  every 
session,  essentially  that's  worked. 

So  we  happen  to  be  very — we  respond  to  the  equity  question  in  a 
different  way,  and  we  feel  that  federal  dollars  coming  through  the 
State  would  provide  an  equitable  distribution  and,  generally  speak- 
ing, find  it  not  an  equity  increase  to  have  direct  funding  from  the 
Federal  Government  to  the  individual  school  district.  We  try  to 
pull  as  much  of  the  Federal  funds  as  we  can  into  the  State  budget, 
because  essentially,  regardless  of  how  equitable  it  would  appear 
from  the  Federal  level  to  make  a  distribution,  it  may  not  fit- into 
our  pattern,  and,  generally  speaking,  those  are  disequalizing, 

I  tell  you  this  having  served  on  a  school  board  in  the  sixties 
when  all  the  refugee  aid  came  to  Miami,  the  first  rush  of  Cuban 
refugees,  and  I'm  familiar  with  the  values  in  that*  kind  of  a  very 
special  situation  of  direct  assistance  to  school  systems.  By  and 
large,  I  think  that  equity  is  better  served  in  using  the  State  as  the 
instrument  of  whatever  the  Federal  policy  is.  That's  buttressed  by 
some  5  years  that  I  spent  on  the  advisory  committee  to  the  title  V 
program,  which,  you  will  recall,  was  to  strengthen  State  depart- 
ments of  education,  which  was  part  of  the  original  Elementary  and 
Secondary  Education  Act.  I've  had  some  view  of  State0  departments 
across  the  country  and  the  strengths  that  they  acquired  from  the 
extensive  Federal  funding. 

I  know  that  the  school  boards  association  came  in  and  said  some- 
thing different  as  I  walked  in  this  morning,  but  I  just  wanted  to 
make  that  point. 

I'd  like  to  make  another,  that  we  enacted  very — a  considerable 
number  of  changes  in  education  in  Florida  at  this  last  session  of 
the  legislature.  We  had  a  commission  on  secondary  education 
which  came  to  the  same  conclusion,  really,  as  the  National  Com- 
mittee on  Excellence  in  Education  somewhat  prior.  It  was  very 
helpful.  I  came  to  the  floor  with  the  bill  to  implement  our  study  on 
the  day  after  the  Presidents  Commission  report,  and  that  made 
life  very  simple  since  we  were  saying  the  same  thing. 

One  of  the  aspects  of  that  is  that  we  are  not  looking — one  of  the 
things  you  could  learn  from  that  is,  as  States  go  around  and  create 
statewide  graduation  requirement  and  you  look  at  the  argument  of 
the  school  boards  that  "We  know  the  needs  of  our  community 
best,"  they  may  very  well  know  the  needs  of  their  community  best, 
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but  they  have  some  great  difficulty  sometimes  in  implementing 
those  needs  against  local  lack  of  understanding,  really,  of  the  in- 
tensity of  educational  experience  that's  necessary  for  students 
today.  A  broader  view  of  that  I  think  would  make— really  makes  a 
lot  more  sense.  *  . 

One  of  the  things  that  we  did  along  with  other  improvements 
over  the  last  couple  of  years  is  to  enact  into  law  the  standards  of 
the  National  Council  of  Teachers  of  English  for  high  school  Eng- 
lish They  said  25  years  ago  that  students  needed  to  write  a  paper  a 
week  to  be  able  to  learn  anything  about  writing,  but  that  teachers 
couldn't  do  it  if  they  had  more  than  100  pupils.  So  we  said  to  our 
school  districts  that  if  they  would  assign  a  paper  a  week,  we  would 
give  them  the  money  to  reduce,  the  teacher  load  to  100  pupils  and  a 
class  size  under  25.  „  , 

That  happens  to  be  very  relevant  to  computers,  because  there  s 
no  way  that  you  can  use  a  computer  if  you  don't  have  .a  very  coher- 
ent way  of  using  your  own  language.  One  of  the  things  that  the 
computer  discipline  does  is  make  you  be  very  sequential  and  very 
precise,  and  one  of  the  ways  you  learn  that  skill  is  not  necessarily 
only  on  the  computer,  but  that  you  ought  to  be  able  to  do— to  be 
able  to  write  and  summarize  and  understand  and  project  from 
reading,  and  we  have  that  as,  in  a  sense,  a  parallel  program. 

The  record  shows  a  significant  number  and  variety  of  programs 
that  require  State  aid,  but  what  I  think  really  is  more  important  is 
to  tell  you  that  our  people  feel  very  strongly  that  Federal  restric- 
tion placed  on  the  use  of  computer  funds,  which  say  you  can  only 
use  the  vocational  in  vocational  and  compensatory  in  compensatory 
and  handicapped  and  migrants,  and  so  forth,  probably  works 
against  the  proper  utilization  of— and  adequate  utilization  ot— the 

^"know  the  fear,  and  I  certainly  agree  that  protection  of  the  mi- 
grant, for  example,  the  minorities,  for  example,  requires  consider- 
able vigilance.  But,  at  the  same  time,  it  seems  to  me  that  we  ought 
to  give  some  credit  to  school  people,  public  officials  at  other  levels, 
for  having  at  least  as  strong  a  commitment  to  a  democratic  society. 

The  other— the  way  I  guess  I'd  like  to  summarize  this,  Mr.  Chair- 
man, is  that  in  Florida  we're  operating  in  a  context  of  equity.  And 
while  there  are  a  lot  of  equity  questions  of  education  that  have  not 
been  addressed— for  example,  the  equity  between  schools  in  the 
same  district  or,  even  more,  the  equity  involved  in  tracking.  Do 
ybu— all  this  emphasis  on  vocational  education,  which  is  essentially 
directed  at  poor  kids  and  minorities,  on  the  assumption  that  they 
don't  have  to  know  more  than  just  get  a  job,  or  the  idea  that  educa- 
tion is  just  vocational  I  think  works  very  strongly  against  equity. 

And  I  would  like  to  offer  to  you  my  operational  definition  ot 
"education,"  which  you  could  reflect  on,  and  that  is  Are  you  satis- 
fied that  an  18-year-old  in  your  district  who  has  a  right  to  vote  is 
educated  enough  to  decide  whether  you  or  I  ought  to  be  reelected 
or  elected?"  That's  essentially,  in  a  democracy,  what  you  re  saying, 
and  it  has  nothing  to  do  much  with  his  getting  a  job,  but  it  has  a 
lot  to  do  with  the  kind  of  judgment  that  he  s  going  to  offer  as  a 
citizen  And  so  it  seems  to  me  that  it's  important  to  recognize  that 
educational  reform  has  to  go  far  beyond  the  question  of  distribu- 
tion of  computers.  Computers  cannot  do  everything.  They  are  an 


assistance  function.  They  are  a  way  of  getting  some  place.  They  are 
not  an  "it"  itself,  and  its  important  to  bear  that  in  mind. 

You  can't  put  all  the  emphasis  on  technology  becau:e  technology 
itself  has  a  lot  of  dangers,  If  we. don't — for  example,  we  are  prob- 
ably far  ahead  of  the  world  in  the  technology  of  nuclear  power. 
Yet.  it  is  totally  impossible  for  anybody  to  even  hypothetically  tell 
us  how  we're  going  to  get  rid  of  the  waste  any  safe  way.  The  tech- 
nology reall^outran  our  concern  for  our  own  human  survival  in 
that  particular  case.  So  the  humanities  have  a  very  real  role. 

And  the  notion  of  the  kind  of  person  that  comes  out  of  an  educa- 
tional  system  and  the  values  are  essentially  much  more  crucial 
than  the  ability  to  punch  a  machine,  which  he  no  longer  has  to 
.read  because  they've  got  some  with,  symbols  now,  and  you  only 
have  to  know  what  things  look  like.  I  suppose— well,  they  do  have 
them  that  talk,  like  that  camera  nowkthat  tells  you  when  you're 
supposed  to  shoot.  So  its  not  going  to  require  any  large  order  of 
intelligence  to  simply  operate  the  machines. 

And  the  other  point— I'd  like  to  reinforce  the  point  that  the — one 
of  tin*  best  placfcs  for  Federal  intervention  in  this  matter,  it  seems 
to  me,  would  bo  funding  the  software  development.  The  National 
Science  Foundation  was  very  successful  in  the  sixties,  and  they 
spent  an  enormous  amount  of  money  in  our  last  attempt  to  reform 
the  sciences,  in  putting  BSCS  biology  and  the. chemistry  and  the 
physics  and  all  those  programs. 

Interestingly,  textbook  publishers  tell  us,  now  that  they're  not 
sold  very  much  because  the  school  people  say  that  the  students 
can't  do  the  work,  which  I  translate  to  mean  that  we  don't  have 
teachers  trained  to  use  the  books,  and  that's  a  place  that  the  Fed- 
eral Government  could  very  well  make  a  major  investment  and 
mtxkv  sure  \ hat  .there  is  the  good  software  there. 
.  Just  from  Xhe  Florida  experience,  before  we  ever  really  appropri- 
ated any  money,  the  school  districts  startecj  buying  the  computers, 
'and  I  think  they  will.  As  they  get  cheaper,  it  becomes  less  of  a 
problem.  So  the  real  .question  is  to  have  something  that  they  can 
use  well,  and  that  seems  to  r  le  to  be.  the 'software. 

And  thp  other  point,  which  I  certainly— I  guess  Fve.'made  rather, 
strongly— is  that  I  think  the  States  are  natural  conduits  of  the  Fed- 
eral dollars.  They  ought  to  go  through  the  State  budgets,  and  they 
will  probably  achieve  more  equity  when  you  give  somebody  closer 
to  the  scene  the  problem  of  seeing  thatv  equity  is  carried  out. 

legislators'  are  going  to  be  concernedvabout  what's  happening  in 
their  district.  If  they  represent  poor  people,  they'll  see  that  some  of 
this  wjnds  up  in  their  schools,  like  peofcle  in  other  districts.  It's,  I 
think,  an  appropriate  partnership  that  wTiuliiwojk. 

Thank  you  very  much. 

jThe  prepared  statement  of  Mr.  Gordon  follows:]  ' 
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:cr  youi  record.-,  I  am  State  Senator  Jack  1).  Gordon  i  rum  Mhinii  Beach. 
!  *cnv       President  J*ro  Tempore  of  the  Florida  Senate  and  am  also 
ijiainiiu;.  u«  thai  body's  Education  Committee. 

]  think  it's  a  good  indication  of  our  state's  interest  in  the 
development  of  technology  that  four  members  of  your  larger  Coimittee 
on  Science  and  Technology,  including  Chairman  Don  Fuqua,  are  from 
Florida,  where  traditionally  we've  been  Known  as  a  place  with  good 
climate,  sandy  beaches  and  orange  groves.    The  recent  decades  have 
added  to  that  image  with  the  space  program.    And  more  recently, 
Florida  has  built  an  economic  development  program  around  recruitment 
of  clean,  high-tech  industries. 

During  its  last  session,  the  Florida  Legislature  redirected  the 
educational  efforts  of  the  state  so  that  our  public  school  graduates 
would  have  solid  foundations  in  comrrinications  skills,  mathematics, 
science,  and  some  hands-on  familiarity  with  computers.    There  were  a 
number  of  reasons  why  the  Legislature  enacted  these  reforms,  nor  the 
least  was  to  prepare  our  students' for  the  Informational  Age  into 
which  they  will  graduate. 

Before  I  go  into  program  specifics,  ..'<  .nay  be  useful  to  briefly 
describe  our  educational  structure.    At  the  top  is  the  State  Board 
of  Education,  which  is  comprised  of  the  Governor  and  six,  statewide 
elected  Cabinet  officers,  including  the  Commissioner  of  Education. 
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Uti-  Mate  IvjurtJiiLMit  mV  Education,  which  is  headed  In'  tin-  Comr.ii  ss  inner, 
provide-  admimstrat  ivr  support  to  the  St  a  e  Board,  oversees  sum-wide 
pu»iran-  ,  and  provided  technical  support  to  the  l>7  count v  school  districts, 
lip  -nit :  I  this  past  Leg  is]  at  i  ve  session,  i-?;*cli  of  these  districts 
e s : a b  1  i s hed  n s  own  g radua t i on  r equ i r cine 1 1 1 s ,  a  fa c t  1 1  in t  will  ga i 1 1 
importance  later  in  this  presentation.    In  all,  Florida's  2,250  public 
schools  serve  more  than  1.5  million  students  just  in  the  K-12  programs. 
And  as  a  state  that  gains  roughly  6,000  persons  a  week  in  population, 
education  policymakers  cannot  help  but  plan  for  growth  and  more- 
reliance  on  informational  technology. 

Computers  have  been  used  for  a  number  of  years  foT  administrative 
support  and  randomly  in  some  classrooms  of  our  school  districts.  , 
It  was  not  until  1980  that  the  Florida  Legislature  made  a  policy 
statement  concerning  the  instructional  use  of  computers.    Even  at  this 
seemingly  late  date,  it  is  significant  to  note  that  Florida  was  the 
first  state  to  enact  a  specific  statute  addressing  the  need  for 
instructional  use  of  computers  and  related  technology  in  education. 

Among  other  things,  this  legislative  panda te  directed  the  State 
Department  of  Education  to  assist  public  secondary  schools  in  making 
instructional  use  of  computers  through  consulting  services,  purchasing 
agreements,  annual  surveys  of  usage,  project  funding,  and  information 
dissemination.    The  tangible  success  of  that  legislation  began  to 
show  itself  in  1982,- when  a  statewide  microcomputer  purchasing  contract 
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v.,.  ],...;.  a  ion  als.:  i»njiii;ur.l  i«M;*b2 -Mtfitriit  r  f  a     cri  mil]  'iitur  la'j 

».-i:!.in  liiu-  K«|uruit.'nt  oi  LiUicuiion,  whii-h  in  the  last  ivo  years  has 
provided  in-service  training  to  more  than  SUO  educators  from  all  parts 
of  the-  state.    In  19S1,  Florida  held  its  first  Instructional  Computing 
Conference,  which  was  attended  by  900  educators.    This  year,  that 
conference  drew  2,500,  many  of  whom  were  from  out-of-state, 

luring  the  l^s:-K3  school  year,  the  Legislature  funded  a  pilot  project 
at  .-m  urban  middle  school  of  predominately  minority  students  and  at  a 
diversity  development  school  to  assess  whether  the  funds  being  spent 
on  computers  were  helping  students  to  learn  basic  skills. 


In  Florida,  the  number  of  microcomputers  in  our  schools  has  risen 
dramatically  since  19/9,  from  about  350  to  over  6,300  in  the  Fall  of 
19-    ;  nearly  200,000  students .used  then  for  instructional  purposes 
duri:^;  that  1S*>83  academic  year.    At  the  beginning  of  this  school  year, 
there  ver.T  ajvroxima'  sly  8,000  microcomputers  in  use  and  all  67  districts 
it  :i;:.'St  one  class    om  counter. 

As     result  of  a  gubernatorial  Cormr.isiion  on  Secondary*  Schools- -which 
reaches  similar  ana  earlier  conciusiors  than  the  National  Commission  on 
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•_».*  r]  IrJict'  i:i  i-dtkatuui  -  tlit;  }  hu  jda  l.ev-.isJatuir  in  H'S"  euat.ted 
^VM-rt'iJii:  L'hiiiu'f.s  m  the  state's  approach  in  education.    Anions  the 
i:kj:n  irion:!'  jM'-sed       I ) it.'  Legislature,  was  a  required  curriculum  fur 
all  hw:h  ^lIihuI  graduates  that  included  four  years  of  hnglj^h,  tin ff 
ci  ruth,  thu-i'  oi  social  studies,  and  three  of  science.    Ninth  graders 
whu  are  attending  school  this  fall  will  also  have  to  complete  a 
semester's  credit  of  computer  literacy,  which  for  Florida's  future 
high  school  graduates  will  be  considered  a  basic  skill. 

And  if  I  may  digress  for  a  moment,  in  the  Appropriations  Act,  we 
doubled  to  SJU  million  the  incentive  funds  available  to  districts 
to  enhance  writing  skills,  so  that  high-  school  English  instructors 
carry  a  daily  class  load  of  less  than  100  students,  each  of  whom  is 
required  to  write  a  paper  a  week.    Almost  all  of  our  districts  participate 
in  this  basic  skills  program,  which  was  modeled  after  recommendations 
of  the  National  Council  of  Teachers  of  English,  and  which  teaches  students 
the  concise  and  logical  presentation  of  the  written  word,  a  value  that 
is  inherent  in  both  the  function  and  the  use  of  the  computer. 

In  the  past,  districts  have  relied  on  corporate  donations  as  well  as  a 
variety  of  generally  available  federal,  state  and  local  funds  to  acquire  ^ 
computer  hardware  and  software.    rMring  this  past  Legislature,  $10 
million  was  appropriated  specifically  to  purchase  additional  computer 
equipment.    Another  $1  million  was  appropriated  for  summer  camps  in  math, 
science  and  con  outers,  and  $200,000  was  appropriated  to  two  sta '.e 
universities  to  c.-ahlish  Regional  Centers  of  Excel lenzr  for  instructional 
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trilmiqiii  ''  in  nuiih,  Mieine  and  Lomputer  technology.    Aj ul  another  $9.2 
million  wiis  set  aside  for  summer  in-service  training  for  teachers  of 
m;j lit  and  scifiicv,  with  future  plans  to  ineJude  teachers  of  computer 
educat  ion. 

1  could  go  on  here,  Mr.  Quintan,  with  specific  appropriations  that 
at  feet  the  administrative  use  of  computers  or  those  programs  funded 
in  our  postsecondary  institutions,  but  1  believe  the  point  has  been  made 
that  Florida  lias  a  commitment,  philosophically  and  financially,  to 
a  greater  use' of  computers  in  our  instructional  programs.    But  that 
coiroiu miem  ,  needless  to  say,  is  not  without  its  problems. 

With,  a  prudent  population  now  of  over  1.5  million,  only  one  in  eight 
of  on:  students  has  had  any  kind  of.  hands-on  experience  with  computers. 
.And  too  often,  it  is  only  the  bright  students  who  have  had  this  exposure. 
Although  Uiis  will  necessarily  change  because  of  the  newly  enacted 
^radu*'-i".c  :  :  equin  en;st  I  can  foresee  funding  problems  with  the 
purchas  •  i _*n"Aij;l:  equipment  v  give  those  students  an  adequate  amount 
of  ;  ;i-  *      v  'Vt  htc  v  of  instances  now  where  donated  equipment  sits 

hi  disuse  .vjuse  of  the  prohibitive  expenses  of  software  or  retrofitting 
of  facilities. 

Aiu  lastly  on  this  subject,  I  would  like  to  mention  that  very  often 
federal  restrictions  placed  on  the  use  of  computer  funds  for  education 
programs  run  counter  to  the  whole  notion  of  the  computer;  that  is, 
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n..  iniinite  application*.    The  piugn'uns  that  cuww  to  mi  ml  are  those 
1:  ,olv  ing  vocat  ional  education,  compensatory  education,  those  for 
handicapped  students,  and  migrants.    Hy  restrict  inn  the  use  of 
equipment  purchased  through  those  programs,  you  are  1  i^iting  access 
for  other  potential  student  users.    The  amount  of  flow* through 
federal  dollars  going  directly  to  those  programs- -or  anything  for  that 
natter- -is  unknown  to  state  policymakers. 

It  is  my  understanding  there  are  several  bills  now  pending  in  Congress 
which  would  continue  this  same  pattern.    One  of  those  measures  pertains 
to  Computer  Literacy  Aid  (HR  3750),  which  would  provide  $320  million 
over  a  ten-year  period  to  local  educational  institutions.    Two  other 
bills  pertain  to  the  Vocational  Education  and  High  Technology  funds 
(UK  3280.  and  HK  32S1),  which  allow  certain  dollars  to  ;  irchase  certain 
equipment  to  train  certain  people  who  only  work  in  certain  areas.  To 
one  degree  or  another,  these  bills -and  others  like  thorn- -channel 
desperately  m  -ded  funds  into  restrictive-use  programs  and  do  so 
directly  with  individual  institutions, 

•         Senate's  Education  Chairman  and  as  its  former  Appropriations 
p-  irman,  1  can  tell  you  that  for  a  state,  such  as  Florida,  that  lias 
de-eloped  a  long-range  policy,  it  is  a  much  more  prudent  and  manageable 
use  of  funds  for  them  to  go  directly  to  the  state's  lead  agency.  Our 
separate  efforts  to  fund  these  technology  programs  need  more  state  and 
federal  coordinate  «n.    The  speed  of  this  ever- increasing  computerized 
world  is  so  dynamic  that  this  nation  can  ill-afford  to  reach  for  the 
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hi.iV'  rim;  and  end  u;<  with  ,1  handful  of  sjuyjiett  i  . 

t mi  1. 1 iiii.tr.   is  in  thi-  thrums  of  a  tremendous  transition,  one  that  is 
rapidly  niuvini<  us  from  an  industrial  im  .in  in  format  ional  soe  i  u  t  >• .  Daily 
we  read  at«out  the  cost  of  this  fro^ition  in  terms  of  unemployment. 
We  liave  not  had  the  luxury  of  time ,  as  when  the  United  States  slowly 
changed  from  an  urri cultural  to  an  industrial  society.    In  the  broadest 
sense  of  the  terra,  education  is  the  Key  to  successful  competition  in 
that  society,  whether  that  test  is  at  the  shop  level  or  in  the  world 
markvtj 1  in-, 

Florida  has  charted  its  course  for  competition  in  its  economic 
development  initiatives  and  in  its  education  programs.    We  want  and 
expect  our  graduates  to  be  able  to  compete  in  a  world  that  is  vastly 
different  from  what  we  knew  10  or  20  years  ago,    I  also  believe  that 
if  our  competition  is  going  to  extend  beyond  the  borders  of  our  states 
and  beyond  our  national  boundaries,  then  the  states  need  the  support 
of  Washington  to  educate  our  citizens  .for  the  21st  century. 

Thank  you,  Mr.  Chairman. 


nr.H 

Mr.  (Souk.  Thank  von  very  much.  I  appreciate  that. 

Our  final  witness  in  Mr.  Curmnn  Gaines,  asiaatant  commissioner 
of  education  for  the  State  of  Minnesota.  _ 

Mr.  tiaines,  if  you  care  to  summarize  any  portion  oi  your  state- 
ment, we  would  appreciate  it. 

We  have  a  vote  that  has  just  begun  on  the  floor,  and  actually  we 
have  two  votes  in  a  row.  And  we  will  have  to  interrupt  your  state- 
ment f»  minutes  into  it,  and  then  we'll  have  to  adjourn  and  come 

blSo  we'll  go  ahead  and  get  as  much  of  it  into  the  record  at  this 
point  as  we  possibly  can. 
So  please  proceed. 

STATKMKNT  OK  CURMAN  OAINES.  ASSISTANT  COMMISSIONER  OF 
EDUCATION.  STATE  OF  MINNESOTA 
Mr.  GAiNRS.  Thank  you,  Mr.  Chairman  and  members  of  the  com- 

mpirst  of  all,  I  would  like  to  thank  you  for  inviting  me  to  partici- 
pate in  this  hearing  on  computer  education.  I  m  repressing  Dr 
Ruth  Randall,  who's  commissioner  of  education  in  the  -Mate  ot 

In^he1  matter-to  expedite  time  and  try  to  get  as  much  of  my 
report  in  or  in  a  summary,  I  am  going  to  highlight  much  of  what  is 
in  mv  written  testimony.  ... 

As  has  been  said  by  several  members  who  preceded  me,  Minneso- 
ta is  a  leader  in  the  educational  use  of  computer  education.  This  is 
evidenced  by  a  writeup  in  Time  magazine,  Newsweek,  Electronic 
Learning,  coverage  on^ABC's  "Nightline"  television  All  of  these 
attest  to  the  fact  that  we  have  in  the  past  been  a  leader  in  comput- 

l>rAfsoCaieadership  is  shown  on  the  State  level.  Many  school  dis- 
tricts on  their  own  have  proceeded  to  invest  heavily  in  computer 
education  programs.  In  addition  to  that,  the  State  has  appropriated 
funds  through  the  Council  on  Quality  Education,  to  the  school  dis- 
tricts to  experiment  with  computer  education  programs.  In  addi- 
tion the  Minnesota  Education  Computer  Consortium  also  has  pro- 
vided leadership  through  block  grants  in  the  computer  education 

'"A? of1 April  1983.  Minnesota  has, the -best  ratio  of  computers  to 
the  students  of  any  State  in  the  Nation.  With  over  1 0.OOw  micro- 
computers in  the  schools,  the  ratio  was  1  to  73.  While  that  ratio  is 
insufficient  to  allow  personal  access  for  every  student  there  s  at 
least  1  computer  in  each  of  the  435  school  districts  in  the  State  ot 

Minnesota.  ,      .  .     »  „.„.„4 

Also,  Minnesota  excels  in  courseware  development  A  recent 
survey  listed  3  of  MECC's  products  in  the  top  10  best  sellers  nation- 
wide Another  survey  has  stated  that  (50  percent  of  the  courseware 
developed  by  MECC  is  being  used  in  schools  throughout  the 

Aeain  to  maintain  its  preeminence  and  the  commitment  to  com- 
puter education,  the  1083  Minnesota  Legislature  appropriated  over 
$f,  million  for  the  implementation  of  a  computer  education  pro- 
gram That  program-and,  Mr.  Chairman,  I  would  like  to  submit 
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for  tin*  record  a  ropy  of  the  Ml Manuiti^  Cor  Educational  Technology 

lor  t he  Stati'  of  Minnesota"  

Mr.  (Jouk.  Very  good, 

Mr.  (Iainks  (continuing).  Which  details  the  points  in  the  bill.  But 
just  to  highlight  that  hill,  it  includes  a  comprehensive  planning 
program  for  each  school  district,  and  that  plan,  if  approved  by  the 
State  Department  of  Minnesota,  must  state  how  the  computer  tech- 
nology will  he  usee'  in  each  district,  specifically  addressing  concerns 
"of  needs  of  the  special  population,  including  females,  minorities, 
and  the  disabled. 

That  plan  must  also  state  the  goals  for  implementing  that  plan 
and  instruction  and  management  use  of  the  computer  education 
plan. 

It  must  also  state  goals— I'm  sorry.  It  must  also  state  how  these 
goals  will  he  achieved,  which  includes  in-service  training  features. 

It  must  also  include  the  procedures  for  integrating  the  use  of 
technology  into  the  district's  community  education  program,  and 
we  believe  this  is  important,  simply  because  the  business — we  tried 
to  stress  the  importance  of  the  public-private  sector.  We  believe 
this  program  should  include  a  component  that  will  address  the 
needs  of  business  as  they  look,  for  additional  training  for  their 
people.  This  would  be  a  double  way  of  using  the  computer  program 
for  instructional  use,  for  the  K  through  12  program,  as  well  as  for 
adults  in  the  community. 

But  we  have  found  that  one  of  the  drawbacks — earlier  we  found 
of  the  computer  education  program — many  of  the  parents  really 
did  not  understand  what  the  computer  was  all  about.  We  embarked 
on  a  program  to  get  what  we  called  "computer  literacy"  for,  hope- 
fully, all  of  our  citizens. 

To  enhance  that,  we  say  in  passing  this  bill  we  want  to  make 
sure  that  the  community  is  involved  in  the  computer  education 
program. 

Third — I  mean,  finally— we  then  want  to  say  that  at  the  end  of 
each  year  we're  requiring  that  school  districts  evaluate  the  prog- 
ress of  their  plans  and  report  this  to  the  State  Department  of  Edu- 
cation. 

Now  much  has  been  said  about  the  courseware  development  in 
the  use  of  the  computer  education  program.  We  in  Minnesota  be- 
lieve very  strongly  that  courseware  development  is  important,  it 
must  accompany  the  development  of  a  computer  education  pro- 
gram. Evidence  of  that  has  been  shown  by  our  MECC  program.  We 
have  been  very,  I  guess  you'd  say,  hastily  and  cautiously  develop- 
ing high  quality  computer  software  program. 

The  hill  also  stipulates  that  school  districts  cannot  go  out  and 
buy  any  software  program,  what  have  you.  You  must — time  to 
stop? 

Mr.  Gokk.  Finish  the  sentence,  if  you  want. 

Mr.  Gainks.  Oh.  It  must  be — the  software  must  be  purchased 
through  an  approved  list  by  the  State  Department  of  Minnesota. 

Mr.  Gork.  OK.  Let  me  ask  your  indulgence  for  just  a  few  min- 
utes. We  have  two  votes  back-to-back  on  the  floor,  and  we  will  ad- 
journ for  approximately  10  or  12  minutes,  and  then  we'll  finish  up. 

Thank  vou. 

[Recess!  | 
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Mr.  (in UK.  The  subcommittee  will  como  back  to  order. 

Wo  wore  luuiriiiK  fi'oni  Mr.  Curinan  Gaines,  aHHiHtant  commis- 
sioner of  education  with  the  State  of  Minnesota, 

(Mease  proceed,  Mr.  Gaines,  and,  as  I  mentioned  to  you,  if  you 
can  summarize  the  remaining  portions  of  your  statement  we 
would  appreciate  it,  because  we've  run  overtime  duo  to  the  votes 
on  the  House  door  and  the  length  of  the*  proceedings  this  morning. 

Mr.  Gainks.  Thank  you,  Mr.  Chairman. 

In  closing  I  would  [ike  to  address  the  issues  of  what  we  in  Min- 
nesota are  doing  with  the  Minnesota  Educational  Computer  Con- 
sortium, 

Briefly,  the  consortium  got  started  in  1!>7H  with  the  understand- 
ing and'  need  that  school  districts  could  best  serve  themselves  if 
they  combined  their  resource  in  the  interest  of  purchasing  com- 
puter time  and  later  on  as  they  went  into  the  purchase  of  comput- 
er hardware  and  software.  So  that  was  the  impetus  for  organizing 

MECC.  _  _ 

MECC  provides  three  basic  types  of  services  to  citizens  ot  the 

State  of  Minnesota. 

One,  in  the  purchase  of  hardware.  Initially,  all  school  districts, 
via  telecommunication,  hooked  up  to  the  MECC  computer,  which 
had  a  disk  which  maintained  a  reservoir  of  information  that  school 
districts  could  tap  into.  . 

Later,  with  the  advent  of  microcomputers,  we  re  now  leaving  the 
large  computer  and  have  gone  into  the  business  of  purchasing  the 
Apple  computer  and  the  Atari.  What  this  has  done  for  us,  it  saved 
us  a  substantial  number  of  dollars,  this  mass  purchasing  of  micro- 
computers, and  we  do  this  via  MECC. 

The  second  major  function  of  MECC  is  the  development  of  conv 
puter  software,  which  I've  addressed  earlier,  which  is  also  included 
in  detail  in  my  testimony. 

The  third  area  is  teacher  training.  We  believe  in  Minnesota  that 
it's  imperative  that  teacher  training  accompany  any  computer  edu- 
cation program,  and  MECC  has  been  given  the  responsibility  of  co- 
ordinating many  of  the  teacher  training  programs  for  the  State  of 
Minnesota.  m  m 

I  would  like  to  close  by  saying  that  it  is  evidenced  from  the 
amount  of  money  and  planning  that  has  gone  into  the  high  tech- 
nology bill  which  was  passed  by  the  1983  legislature,  Governor  Per- 
pich/Commis*  Randall,  and  the  Minnesota  Legislature,  as 

well  as  many  .  -w  '  ders  in  the  public  and  private  sector  in  the 
State  of  Minne.  r  ~  now  combining  their  efforts  in  a  collabora- 
tive way  to  really  improve  the  computer  education  program  in  the 
State  of  Minnesota, 

Thank  you,  Mr.  Chairman. 

(The  prepared  statement  of  Mr.  Gaines  follows:] 


574 


571 


U.S,  Hon  so  of  RcprosnnUtlves 
liuhcomml ttcti  on  Investlijnt  1ona  ami  Oversight 
Hon  AT bort-  fioru,  »lt\  Chairman 


TESTIMONY 

by      .  . 

Cut-man  L,  dairies,  Assistant  Conml ssloner 

Minnesota  Department  of  Education 


Mr,  Chairman,  members  of  the  committee,  thank  you  for  Inviting  me  to 
participate  1n  the  subcommittee's  hearing  to  discuss  Mm  various  approaches 
taken  by  states  to  the  use  of  computer  technology  in  '.<itir.at1on.  Specifically, 
I  have  been  asked  to  discuss  the  efforts  uf  the  state  of  Minnesota  to 
facilitate  the  Integration  of  computers  Into  its  educational  system  and  the 
programs  now  underway  in  the  state. 

Background 

Minnesota  is  a  leader  In  the  educational  use  of  computers.    Write-ups  In  Time, 
Newsweek,  and  Electronic  Learning;  coverage  on  national  television  news 
proqrams  such  as  ABC's  "Nlghtline";  adoption  of  state-developed  Instructional 
software  nationwide;  all  attest  to  the  state's  pre-eminence  in  this  new, 
fast-changing  field. 

Leadership  Is  shown  on  several  fronts,  from  many  individual  school  districts 
with  heavy  investments  In  computer  education,  to  statewide  encouragement 
of  technological  innovation  by  the  Council  on  Quality  Education  (CQE),  the 
Minnesota  Educational  Computing  Consortium  (MECC)  or  specially  targeted  block 
grants.    Also  crucial  are  regional  efforts  as  provided  through  the  Educational 
Cooperative  Services  Units  (ECSUs),  MECC  regions,  and  TIES  (Minnesota  School 
Districts  Data  Processing  Joint  Board). 

As  of  April,  1983,  Minnesota  had  the  best  ratio  of  computers  to  students  of 
any  state.    With  10,000  microcomputers  1n  the  schools,  the  ratio  1s  1:73. 
While  that  ratio  is  Insufficient  to  allow  personal  access  to  every  student, 
there  is  at  least  one  computer  1n  each  of  the  435  school  districts. 

Minnesota  excels  1n  courseware  development.    A  recent  survey  listed  three  of 
MECC's  products  in  the  top  10  best  materials  nationwide;  according  to  another 
survey,  60  percent  of  the  courseware  used  1n  United  States  schools  is  MECC- 
developed. 

Technology  in  Education 

To  maintain  its  pre-eminence  and  commitment  to  computer  education,  the  1983 
Minnesota  Legislature  passed  a  high  technology  bill  and  appropriated  over 
$5  million  for  its  implementation.    The  bill  specifically  addresses  the  issues 
of  comprehensive  planning,  courseware  development  and  evaluation,  selection 
of  demonstration  sites,  and  teacher  training. 
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Utih  school  district  hi  <na>     n-d  in  rinvolnp  and  adopt  as  Pari,  of  Us 
1Mluc.1t.lmMl  policy  a  wruimi     ^hnoligy  utlllMtinn  plan,    rhu  plan  -.hall 
tlur,i:rltin ; 

(a)    Unw  tuclmnloijv  will  bo  nuiil  to  provide  miuraUmml  npporUinl Jin?, 
for  people  of  all  ages  rnnlillmi  In  tho  district,  afMnmjtivuly 
addressing  the  needs  of  spndal  pnpul.it tonr. »  Including  females, 
minorities,  and  the  disabled; 

(h)    Hnii Is  for  implementing  tho  use  of  technology  In  tins  district, 
Including  Instruction  and  management  uses; 

(c)  riuiins  t«  achievn  those  goals,  Including  proposed  Inservlce 
training; 

(d)  Procedures  for  integrating  tho  use  of  technology  tnu  Om 
district's  comminUy  education  program; 

(e)  Procudurns  to  evaluate  and  report  prooress  '    ml  the  goals. 

In  the  area  of  courseware  development  and  evaluat1  ';«sata  Department 

of  Education  win  compile,  publish,  and  distribute  districts  a 

11st  of  h1nh  quality  courseware  packages  for  use  •  lomentary  and 

secondary  schools.    Fvery  six  months  thereafter     th  unent  win  supplement 

the  11st  with  recently  evaluated  materials. 

School  districts  may  purchase  or  lease  courser?  ;<-h:Mv.'>  that  qualify  as 
high  quality  according  to  the  Department  of  Education's  wuwod  courseware 
oackaoe  11st.    In  addition,  the  Department  of  Eduction  may  provide  for 
evaluation  of  courseware  packages  that  have  r  '  a    ,  submitted  for  consideration, 
if  districts  express  strong  Interest  1n  usii.g  the  «     -^.nire  packages. 

Another  source  for  courseware  packages  is  t,        w.esota  Educational  Computer 
Consortium  (MECC)  in  consultation  with  the    ,'mrtment  of  Education,  who 
de   lop  and  desi  n  courseware  packages  which  win  meet  the  needs  of  school 
districts  and  which  otherwise  are  unavailable  or  too  expensive  for  individual 
districts  or  the  state  to  purchase. 

During  the  1983-84  and  1984-85  school  years,  the  Minnesota  Board  of  Education 
is  to  designate  from  eight  to  ten  districts  as  technology  demonstration 
sites     To  ensure  equity  of  access  to  the  technology,  the  selection  sites 
shall 'be  geographically  well-distributed  with  representation  from  urban, 
suburban,  and  rural  areas. 

Staff  training  1s  essential  to  effective  computer  use.    It  1s  imperative 
that  teachers  receive  adequate  training  on  how  to  Integrate  the  computer 
nto    nstruction.    The  high  technology  bill  has  made  prov  sions  for  each 
choo    district  with  an  approved  technology  utilization  plan,  to  receive 
Ute  aid  to  provide  Inservice  training  for  elementary  and  secondary  public 
srhool  staff  on  the  use  of  technology  1n  education.    As  a  service  to 
schoo    district;  the  Minnesota  Department  of  Education  documents  a  minimum 
of  200  formal  training  sessions  offered  annually  to  teachers. 
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Curriculum  Development 

Computers  are  helping  to  revamp  Minnesota  school  curriculums.    One  beneficial 
side-effect  of  the  introduction  of  computers  into  the  schools  has  been 
to  foster  systematic  curriculum  planning;  a  return  to  instructional  princi- 
ples.   Bloomington,  Hopkins,  and  Columbia  Heights  are  three  examples. 

Bloohington  schools  who  have  been  using  computers  have  used  MECC's  Timeshare 
arrangements  for  12  years.    In  response  to  growing  student  and  teacher  interest, 
it  has  purchased  a  variety  of  hardware  and  software  in  recent  years.  The 
computer  program  expanded  at  a  much  faster  rate  than  anticipated.    In  order 
to  get  a  formal  handle  on  it,  instruction  had  to  be  done  in  an  organized, 
structured  way,  with  a  minimum  of  redundancy. 

The  Bloomington  computer  education  curriculum,  written  three  years  ago, 
has  two  parts.    At  the  elementary  level,  students  are  taught  to  be  computer 
literate.    They  receive  seven  and  one-half  hours  of  instruction  per  grade 
level,  K-6,  in  the  history,  uses,  and  basic  operation  of  the  computer.  At 
the  secondary  level,  emphasis  is  students  learn  whatever  is  required  to 
use  the  computer  as  a  learning  tool.    Teachers  in  all  subject  areas  are 
encouraged  to  use  computerized  instruction  wherever  possible. 

Instructional  management  is  another  way  computers  are  used  to  enhance  the 
curriculum.    This  is  the  route  taken  by  Hopkins,  with  its  nationally  recog- 
nized and  widely  used  Comprehensive  Achievement  Monitoring  (CAM)  program. 

CAM  is  a  computerized  record-keeping  system  that  allows  teachers  to  put 
course  objectives  and  related  test  questions  into  the  computers,  which  can 
then  produce  tests,  keep  track  of  student  performance,  and  generate  special 
reports  that  compare  sets  of  data  and  analyze  performance  by  objective. 

Columbia  Heights  has  an  ambitious  curriculum  plan  for  computer  education, 
but  putting  it  into  effect  is  a  slow  process,  requiring  moving  adventurously 
on  many  fronts  at  once,  instead  of  step  by  step.    Columbia  Heights'  approach 
is  to  work  simultaneously  on  curriculum  planning,  teacher  training,  and 
software  purchase. 

Three  years  at,o,  the  school  board  adopted  a  statement  of  philosophy  calling 
for  students  to  be  able  to  use  computers  by  the  second  grade,  to  start 
programming  in  the  third  grade,  and  to  shift  from  the  simple  programming 
language  of  LOGO  to  learning  BASIC  in  the  sixth  $rade,  in  preparation  for 
more  advanced  programming  in  high  school. 

To  further  illustrate  the  advancement  of  computer  education  in  Minnesota, 
currently  the  Minnesota  Department  of  Education  and  Professor  Franz  Hal berg 
of  the  University  of  Minnesota  are  collaborating  tc  design  computer  education 
projects  in  chronobiology  and  health  care.    The  projects  involve  the 
collection  and  analysis  of  automatic  and  self-measurements  of  variables 
essential  to  health  care,  with  the  computer  as  its  major  tool.    In  several 
projects  that  started  in  Minneapolis,  St.  Paul,  and  Mankato,  Minnesota,  over 
ten  years  ago,  chronobiology  projects  weddedthe  computer  to  the  use  of 
the  student's  body  as  a  cost-free,  always  available  and  very  pertinent 
laboratory. 
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Minnesota  Educational  Computing  Consortium  (MECC) 

One  of  the  reasons  Minnesota  has  been  cited  repeatedly  as  a  leader  J" 
the  educatinal  use  of  computers  1s  MECC,  the  Minnesota  Education*  Computing 
Consortium.    Over  the  past  decade,  MECC  has  assisted  school  districts  In 
the  acquisition  and  effective  classroom  use  of  computing  resources. 

MECC  was  established  in  1973  in  the  belief  that  centralized  leadership  was 


and  the  Department  of  Education  (representing  school 
historically  have  provided  the  funding  for  the  organization. 

MECC  provides  three  main  types  of  instructional  computing  service: 

1.    Hardware:    For  the  past  nine  years,  the  MECC  Tlmeshare  System 
fias  offered  statewide  service  via  a  telecommunications  network 
to  users  of  Targe  computer  applications.    Hue  to  the  rising 
popularity  of  microcomputers,  this  system  will  be  phased  out 
in  the  near  future. 

MECC  has  established  purchase  contracts  for  the  APPLE  II  and  ATARI 
microcomputers,  allowing  Minnesota  school  districts  to  purchase 
thesl  Sets  at  a  reduced  cost.    To  date,  about  7,000  computers 
have  been  purchased,  generating  a  savings  over  11st  price  cf 
about  S2  million. 

2  Software-    MECC  produces  and  distributes  a  collection  of  over 
TSorWrams  for  the  Apple  and  Atari  computers.    The  Minnesota 
districts  receive  these  programs  for  the  simple  cost  of  materials. 
This  translates  into  a  cost  of  less  than  $10  per  P^QC°^ared 
to  commercial  courseware  priced  at  several  times  that  amount. 

MECC  courseware  is  also  sold  to  other  states  and  countries  at 
full  price    Generating  revenue  used  to  produce  more  products  for 
Minnesota"     2t  present,  over  100  educational  institutions  around  , 
the  world,  representing  3,000  school  districts,  have  courseware, 
acquisition  agreements  with  MECC.  ,  0 

3  Tra1n1nq:    With  an  inservice  training  staff  of  seven,  MECC  helps 
Sri  stricts  train  educators  to  use  computers  effectively. 
It  offers  call-In  consulting,  site  visits,  workshops,  classes, 
conferences,  local  informational  meetings,  and  newsletter  publication. 
Exceot  for  special  classes  and  conferences,  these  services  are 

'    offered  a£  nl  charge  to  educators  as  a  result  of  legislative 
appropriations  to  the  Minnesota  Department  of  Education. 
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In  any  given  year,  MECC  staff  will  make  600  visitations,  produce 
over  10D  workshops,  and  hold  5D  classes  and  conferences.    MECC  also 
publishes  its  training "materials  to  assist  other  educators  in 
carrying  out  training  of  local  staff. 


In  summary,  Governor  Perpich,  the  Minnesota  Legislature,  and  Commissioner  Randall, 
Department  of  Education,  have  made  high  technology  a  top  priority  in  th«v 
state.    The  public  and  private  sectors  are  beginning  to  develop  partnerships 
to  continue  improvement  of  computer  education  programs  in  schools. 
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Mr.  Gone.  Thank  you  very  much.  I  appreciate  it. 
I  think  this  has  been  an  excellent  panel. 

Let  me  ask  a  couple  of  questions,  and  then,  with  your  coopera- 
tion we  would  like  to  submit  a  few  more  questions  in  writing  tor 
vou  'all  to  respond  later  on.  There  won't  be  many  of  them. 

First  of  all,  Dr.  Moore,  what  kind  of  participation  did  you  get 
among  the  Memphis  teachers  when  you  used  the  cable  system  tor 

tF  D?lnMoPoUKE.0We?conducted  the  teleconference  during  the  teacher 
in-service  period  before  schools  opened.  Of  our  160  school  sites 
probably  three-fourths  of  those  are  currently  connected  to  the 
cable.  The  remaining  schools  do  not  have  cable  drops  installed  at 

thAsPbest  as  our  survey  of  schools  indicates,  approximately  half  of 
the  schools  that  did  have  cable  connections  did  view  the  program 
on  a  live  basis  and  did  participate  in  the  teleconference  portion 
Approximately  another  one-fourth  of  the  elementary  schools  had 
members  of  their  staff  that  taped  off  the  cable  network  the  telecast 
for  a  delayed  broadcast  to  that  faculty,  using  videotape  equipment 
in  the  school. 

Mr  Goke.  Well,  that's— that's  excellent. 

Now  you  and  others  have  identified  support  for  software  as  a  key 
part  of  this  problem. 

Senator  Gordon,  you  pinpointed  the  software  development  as  the 
place  where  the  Federal  Government  could  most  usefully  put  its 

emphasis.  ....      .  .  . 

And.  Dr.  Jhin,  you  have  made  similar  statements 

And  Ms  Sturdivant,  you  mentioned  the  possibility  of  a  software 
consortium  to  pool  the  efforts  of  school  districts  around  the  country 
for  the  development  of  software. 

And,  Mr.  Gaines,  you  pinpointed  the  same  sort  of  problem  as  one 
of  the  'keys  to  realizing  this  enormous  potential 

One  of  our  witnesses  yesterday  proposed  that  we  consider  at  the 
Federal  level  formation  of  a  COMSAT-type  public-private  corpora- 
tion to  stimulate  the  development  of  excellent  educational  soft- 
ware, and  that's  one  recommendation  that  we  re  going  to  consider. 

I  wonder,  Senator  Gordon,  if  you  have  any  thoughts  on  that  idea. 

Mr  Gordon.  Well,  I  think  the  better  model^the  problem  is  to 
get  the  best  people  in  the  academic  discipline  into  the  building  ot 
the  software.  -  k 

Mr.  Goke.  Yeah.  .    -  twc  «,v.v 

Mr  Gordon  I  don't  think  it's  an  economic  question,  lhats  why 
I  don't  think  the  COMSAT  model  makes  much  sense. 

If  the  Federal  Government  puts  the  money  there,  the  software 
will  appear.  Then  the  question  is,  who's  going  to  make  it  appear. 
And  if  one  were  to  use,  certainly  in  the  science  areas,  the  National 
Science  Foundation  as  a  conduit  for  the  development  so  that  we  d 
have-that's  why  I  would  have  some  problem  with  the  consortium 
of  school  people.  While  they're  certainly  aware  of  how  a  classroom 
operates  andwhat  you  might  do  in  a  school,  I  m  much  more  con- 
cerned to  get  the  academic  content  into  the— into  the  work. 

And  the  Federal  Government  might  very  well  have  to,  in  addi- 
tiort  to  providing  the  software  development  dollars,  go  back  to  some 
of  the  better  featQ^s  of  the  old  NDEA  and  get  some  school  dis- 
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tricts  to  cooperate  in  teacher  training,  which  is  the  other  sido  of 
the  coin. 

I  think  if  you— you  know,  one  of  the  things  that  happens— this  is 
one  of  the  few  educational  situations  where  a  significant  amount  of 
it,  that  time  is  on  our  side.  As  the  computer  gets  cheaper  and  more 
pervasive,  a  lot  of  the  training  becomes  unnecessary  because  people 
are  going  to  do  it  themselves,  and  so  on,  That's  not  generally  true 
of  innovation,  but  it  happens  to  be — happens  to  be  here. 

Mr.  Gore.  Well,  I  appreciate  your  response. 

The  Carnegie  Foundation  for  the  Advancement  of  Teaching 
called  for  the  creation  of  a  National  Commission  on  Computer  In- 
struction appointed  by  the  Secretary  of  Education  to  evaluate  the 
software.  We've  had  so  many  national  commissions  lately  that 
maybe  the  proposal  for  a  new  one  has  a  heavy  burden  to  bear,  but 
perhaps  if  we  called  it  a  national  clearinghouse  on  educational  soft- 
ware to  evaluate  software  for  schools,  that  might  be  a  good — a  good 
proposal. 

Anybody  disagree? 

Mr.  Gordon.  Well,  I— I  really  think  the  emphasis  ought  to  be  on 
getting  people  involved,  instead  of  just  evaluating  what  happens  to 
happen  out  there. 

Mr.  Gore.  Yeah. 

Mr.  Gordon.  You  really  need  to  put  the  money  so  that  the  right 

people  will  take  time  off  

Mr.  Gore.  Stimulate  the  development  of  it. 

Mr.  Gordon.  From  doing  what  they're  doing  to  getting  involved 
in  this,  because  we  see  this  as  a  priority.  I  think  that's  where  the 
incentives  fall. 

Mr.  Gore.  Yes. 

Ms.  Sturdivant,  I  want  to  look  particularly  closely  at  the  details 
you  provided  in  your  testimony  on  the  checkout  program  that 
you've  put  in  place  in  Houston.  That  sounds  very  intriguing,  and 
other  school  systems  around  the  country  might  benefit  from  the  ex- 
perience that  you've  had  on  that. 

As  I  said,  we'd  like  to  submit  some  additional  questions  for  the 
record,  if  you  all  have  no  objection  to  that  procedure. 

I'm  sorry  we've  run  short  on  time  for  this  hearing,  but  over  the 
lnsf  2  days  we  have  learned  a  great  deal.  We're  going  to  deliberate 
on  the  recommendations  that  the  witnesses  have  made  and  explore 
this  area  further,  and  then  publish  some  recommendations  of  our 
own  and  coordinate  our  work  with  Secretary  Bell's;  so  that  perhaps 
we  can  begin  to  move  in  a  more  sensible  direction  to  realize  this 
enormous  potential. 

I'd  like  to  thank  the  witnesses  on  this  last  panel.  You've  been 
enormously  helpful.  I'd  like  to  thank  all  the  witnesses  during  the  2 
days  of  hearings,  and  the  staff  who've  worked  so  hard  to  make  this 
hearing  successful,  particularly  Steve  Owens. 

And,  with  that,  let  me  declare  the  hearing  adjourned. 
[Whereupon,  at  12:43  p.m.,  the  subcommittee  recessed,  to  recon- 
vene at  the  call  of  the  Chair.] 


APPENDIX 

QUKSTIONS  AND  ANSWERS  SUBMITTED  FOR  THE  RECORD 


US  HOUSE  OF  REPRESENTATIVES 

COMMITTEE  ON  SCIENCE  AND  TECHNOLOGY 

SUITf  333  1  HAlDUHM  i.OUSE  OHItl  iUillDiNCi 
WASHINGTON  DC  3Clf>1b 
J303I  37&-G37  1 

October   IB,  1963 


Ms.   Patricia  Sturdlvonf 

Associate  Super  1 ntondent    for  Technology 
Houston   Indopendont   School  District 
5300  San  Fel tpc 
Houston,   TX  77056 

Di'ar   Ms  .   Sturd  I  vant  : 

1   want  to  thank  you   for   your   participation   last  month  In 
our   hearing  on  Computers  and  Education.     Your  testimony  was 
extremely   Interesting,  *yind  your   thoughts  will   be   useful   to  tho 
Subcommittee  as  we   consider   ways  to  address   the  problems 
Identified  at  tho  hearing. 

As    I   mentioned   at   the  hearing,   the  Subcommittee  has 
sevoral   questions  that  time  did  not  permit  us  to  ask  you 
orally.     Consequently,    1   have  attached  written  questions  to 
this   latter  to  which  wo  ask  you  to  respond.     We  would  bo 
appreciative   If   you   could  answer  those  questions    In  writing 
within  30  days.     Your  written  responsos  will   be  printed  as  part 
of   tho  hearing  record. 

Additionally,   the   stn  i  <  of   tho  Subcomm ittoo  has   sont  to 
you   under  separate   cover   a  copy  of   your   testimony  at  tho 
hearing.     Ploaso  rovlow   your  testimony  and  correct  any  errors 
or    Inaccurac  Tos   In  grammor    ?  n   1 1  •  *.  Please  do  not   make  any 
substantive  changes    In   your    iustlmony,    howovor;   tho  Rules  of 
tho  Committee  on  Science  and  Technology   require  tho  printing  of 
ossentlolly  verbatim  transcripts  of  hearings. 

Thank  you  again  for   your  participation. 


Albert  Gore, 
Cha  t  rman 
Subcommittee  on  investigations 
and  Overs  I ght 
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financing  computer   technology,   as  tell   as  1    b  training  and 
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o    Should  the  federal   govornmont  as«vl*t   stares  and  local 
school    districts   In   financing  equipment  and  programs? 

9       What  rolo  have  computer  manufacturing  companies  played  In 
'     training  teachers,   designing  curricula,   or    donating  equipment 
£,        In  your  syrtem? 

10       What   Is  your  opinion  of   the  so-called  "Apple  bl.    »  approach 
—   I.e. ,    legislation  to  give  tax  breaks  to  compan.es  that 
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There  an-  mov.muI  rypen  of  teacher  training  boliiK  uiumI  wlihln  Houston  ImluHtm- 
dent  Krhnul  Dhtlrlet.    The  major  tenohor  training  program  In  operation  now  ih 
the  Tonrlirr  Terhnoluglst  training  program,     In  thin  program,  a  toa«h«r  from 
earn  school  ciiinpl  t*  t  uh  2«Jf«  lnmrH  of  training  at  tin!  Department  of  lochnoloKy. 
Thirty  hmirn  of  renewal   training  «r«  also  required  each  year  upon  cnmplut Inn  of 
tin.  2'Jo  hours.    Thi'  Teacher  Technologists  ore  renpnnulble  for  coordinating  nil 
computer-related  coarsen  and  nativities  at  tin*  campus  level.    They  will  also 
provide  the  Unison  between  the  campus  and  the  Department  of  technology. 

In  addition  to  the  Technologist  training  program,  the  Depnrtraont  of  Technology 
offoru  training  melons  to  moot  baolc  teacher  training  requi  remeuta.    A  school 
Is  not  ollRlhlu  for  hardware  or  software  without  first  mooting  Department  guide 
lines.    This  Includes  required  administrative  and  teacher  hands-on  training  as 
well" as  four  tn  eight  hour  training  modules  on  all  Hoftware  packages  requested. 
The  training,  must  be  completed  before  the  school  can  receive  the  hardware  or 
software. 

Klectlvc  training  suasions  are  also  offered  to  other  personnel  In  the  District. 
These  sessions  are  four  to  eight  hours  In  length,  and  topics  range  from  micro- 
computer awareness  to  high  resolution  graphics  In  the  secondary  school. 

The  federal  government  should  provide  financial  support  for  regional  training 
centers  for  districts  undertaking  comprehensive  training  programs  for  teachers. 
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I,  'i|t-M|M  io.i«  hiM  -t  Im  i  iit|nh"il  in       'VnntjHii  nr  1 1 1  erni  n"  h>r  rnrl  1 1  lr«»l  1  *»n 

I'nnchei  !.  Klixtihl  ilnllnhttlv  Im  i  t<«|iil  rml  In  hn  'ViNupul  n  I'  1 1 1  *t  ^  r^  |  m  **  fur  null - 
IhilluM.     I'lii'  T««h<ni  KiImiMI  hui  Aniinny  h.m  |m|i  1 1  nhnd  ,|  tm  I  I  m  |  In  dennilhlUH  I  he 
"KiisiiuM  I  il  i -tim|iii  t  is  i  I'mupm  inn- 1  Hi)  Im  IIiIiumi  nr*u  11    I'nn  In  Urn  pmfnund  I  m|»«M't 
dI   Mm  riiniiMiiiM'  In  mtiii'M  I  on  i  II  han  liMrmm*  I  im  i  umi  I  in;  I  v  hupnnnnl   Inr  nil 
i.-.irlii'iM  Id  Iuiv-'k  ,'um|inhM  hUIIn.     In  tndor  t *H"  Mi*'  rimipiilnr  in  lun'mim  an  hr 
h't',1  il  pin  nl   i  lut  rnirhulnm,  It   I '»  imnnnlUI  Mm!  iill  I  iwirhnm  linvn  muim 
hinwlndi'.r  n|   I  Im  lunrllnn  nl    I'imipiM  «MM  dml  I  hull   ilhllllV  In  Imparl    Mtlnnil  Inn, 

i,  Fihtnilil  liiiiilmiiM  hn  n«t|ulnMl  in  he  'VnHipiii  nr  llmnim"  in  [UMihhii  i»7 

liinnpnhM   llluinrv  hIhmiIiI  i'mi'I  it  Inlv  Im  rni|nlriu|  inr  nil  n  1 1 1  *  I  mi  t  \\ .  Cnur 
pnim    literacy  nin>\i,imn  iiiMfH   he  nl  lured  in  Ml  ml  it  n  I  m  In  nnlnf  in  ptup(Uo  I  hum 
Im  ,ni  Inn  isiti  I  n>\  I  v  i  ihhnn  I      im  I  'tni'lntvi     Ai'hllllni;  rnpurt  limnntlv  hinnnd 
Iiv  I  In-  iTmiui  'hum  I  iinn  I  "(I  |*'o  nl  Tnidiun  I  njtV  Aniiiiini|iii'nl   nayn  "M  I'm  hiitM  ml  IM  I  n  I  \\)\ 

1  'i  nxpi'rlril  In  I  mint  Mm  nnrm  lur  niiinv  pnnplni     Thorn  In  rniui  lilnrnhln  iwldeuim 

I  hill  Hilhlren  nnw  hohtM  ndui'nmd  hi  I  lie  mm  nl  cuinpiii  urn  am  imnnrnlly  l-hw 
children  nl   l  hit  wli  1 1  n  middle  claim."    1 11  only  l  In  imnit  uhln  ituiilmitH  nn»  pnm 
vhlod  with  nimpulnr  .nvniin,  I  Im  imp  will  unruly  whlnn  hnlwcim  l  he  hiivn  and 
I,  h'm  nut  Mi    Anv  computer  llinnmv  innudntn  muni  mhlroiiM  ihln  I  nitdnmenl  nl  nipillv 
|ii>im<    nid  I  hn  I  nip  I  I  (Ml  I  hum  1 1   linn  Im'  thn  ullntMllnn  nl   computer  roiiuiiri'HH, 

Thi'  nhuhn'li"!  need  in  Im  till  I v  rncimnUml  hi  I mp lenient I nn  a  eninpnlnr  llturni'V 
riMpil  t'nmcnt  •     Prnvl  nlfiiitt  imint  hn  ittmh'  Inr  ti  y  m  tcmat  1 e  teacher  training  niiil  fundii 
mn nl  Im  I ilmu  I  I  |  ml  i  nr  hardware  and  nul twaroi    Ohvlnnnly,  t*hn I «*itn  have  tn  hn 
m.nln  .ibniil    I  hn   Invnhi  tit  will  Hi  Mi'hnnln  will   expose  students  tn  computers. 
These  ilm'l  'Hons  mn »il  hi'  made  tn  vlnw  of  available  nunmrrnH •    TamnthiH  certain 
\\i  ide   levels  In  MUMftnnttMl  hut    In  pri  ih  I  mini  t  lc ,  Inr  nl'tnr  HtinlnntH  nut?  cnmpntorn , 
tlii'V  .Hn  nn|.  «»iU  I  nl*  I  nil  with  *i  inir  r  I  rn  I  nm  that  dncn  nnt  provliln  thU  txpnrl  mn:ni 

r>.  Thn  Niitloititl  SiMnni'n  1'innnl.H.  I  on  nu-untly  ruhNiHtuI  a  ntmly  which  found  that 
,i  Knp  hi  ;uti'H{i  tn  mimpuliTM  hi  nohonla  hi  ho.yyi  lining  tn  rtppiMir  hi>twt!tm  nrunnin- 
IimIIv  iidvanta^i-d  and  d  I  n,id  vant  ay,i'il  HtaduntH.     Ho  you  hollnvu  that  thin  In  a 
nnrhma  prnlih-m?    Whnt  nhnuld  hn  dom;  tn  rnmh.it.  thlA  pfnhlum?    What   Is  ynur  Hyfi- 
t.c'tn  ilnhn'  tn  mlilrcan  thin  i|in>ntlnn? 

Thn  lintiHlnn  Indnimndunt  Schnnl  Ulntrlcl   vh^WH  the  "equity  of  arri'HH"  Ihmuu 
In  iMiinpnUirn  ,ih  nnrloiin,  roijui  rl  iw  Imnuiil I atu  ntti'ntl  nn  aud  Hpuclflc  nctlmiH. 
Kl»iti'hI  nliulU'n  nhnw  nchnnln   In  mhldU*  anil  nppnr  claan  nc l^hhorhondH  aru  pnr- 
L*hnahitf  rowputiM*  I'fiulpiiunit  at  a  much  fnHtcr  rate  than  .tlumc  In  lnw-Ineoiim  aroaH* 
.hint  fiH  Important   In  tlm  fact  that  whun  children  In  low  Income  nrean    do  rurnlvu 
computer  I  nut  met  I  on »  It  Is  nnnally  ha and  on  commercial  drill  and  practice 
HOftwaru,  whiTc  the  computer  controls  the  ntndent*     Middle  and  upper  claHH 
ntudentn  typically  receive  I nnt met  Inn  in  programming  they  learn  to  control 
the  computer. 

The  Houston  Independent  School  District   Is  Implement  Inn  the  following  projects 
tn  address  these  Issues:. 


COMPUTERS  CAN  -  how  Income  parents  In  any  one  of  45  Chapter  1 
funded  elementary  nchnnln  may  conn?  to  Hchool  for  a  free  computer 
workshop  with  their  children.     When  they  finish  the  training 
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un»|H«Mr«,  Him  mmpntorn        rlmrkml  mil-  m  Mm  parmit  n  mr  hum 
In  rhnir  homo.    KHiUhllUv  fwv  tlm  prniUftin  l«  imi.ihlUhml  wlih 
I  lit  •Minn  mid  Mtwtotlt  nrhlnVMUHMll  dtlltli 

(Ulliwril  IMtoil-un'  -  IMHv  tnunpni  i-M'm  worn  pundiuund  fur  t'ntir  Church 
I.m.i  nil  mi  nmiim-  ulinu  with  «»  jU'int  frmn  Urn  HnHou  I'mimim  l«m« 
Vulnnl  iinrn  nlnft  tlm  lnh»h  mmihiotluM  »-niupiitnr  and  nmrmoHpul  or 
tmiiml  tut  ml  mi  mninlnnn  nimr  imilnr  nrhonl  huurn. 

I'ltbl^i!  ||i mtll I'ltn.iKCT  -•  Tlilriv  rmimulom  h*ivn  boon  pliirod  In 
two  imhlln  hiMiM Inn  Immttnun  in  prnvlilu  luunput  nr  «i»im  I «it 
1 11*1 1  nil'  l  I  nn t 

Thu  "ih|i»|iv  H«||M  I"  '»  nmhtiMH  Willi  unrloun  Imp  1 1  ml  limn  Uw  Mm  hiturn  of 
•mi  wliuln  iMimiH'V,  »m  >u<>'lnn»»  thai  H  HMinr  nritlmwil  nllml  to  i'Ioho  Hm  tUM' 
hi  wmitiiilMil,    FihIuimI  alluri*  ilium  hi  nupnnri  tin;     v«t  1  npmu  lit.  and  illimmnlmH  inn 
„l  pni|,M'lM  IIImi  llOMIMHT.Iili  HAN  and  Mm  I'nhWr  hWiluM  l'ro.|niM   nn  a  tmt  nnnl 
hauls.,    lit  n.ldliiou,  fmlural  mipimri  In  mmdnd  in  timurn  thai  hlilli-ipml  I t  y  , 
MylMjWMt.  auMwaro  In  mailt*  nvallnhlo  at   low  or  no  imih r  in  lnw~lnnnmo  armmlM, 

h,  (luw  .In  vmi  maol  m  Mm  orttUlaiii  iimdn  by  I  tin  dnruogl"  Foundation  far  Mm 
Advaiumiiunl  nl  Vtnirli  I  m(  I  hut  nirruni  efforts  to  plnm  onmpntorn  In  sMuinlii  typiry 
,1  "|mv  nuw,  plan  lalnr"  tipprimrliV 

Tlm  rrlllolmii  In  I  on  nflou  valid,  hownvor  U  In  nut  imoniisnry ,    Knrh  imlmol 
iHMlrlcl  i' on  lit  Identify  an  I'Mm'nt.tonnl  Omnputlnu  Cnordluntnv  whoso  fuiirttlnn 
would  In.  10  mm  hit  t  lin  Individual  nchnoln'  administrators  In  dioilKntmt  a  HClmol 
hiipWMnontul  Inn  plan.    Tim  plan  would  nut II no  tho  objectives  of  tl\o  school 
(MMiin.   or  proKl-nm,  Identify  tho  students  to  ho  served  and  tlm  toiuMumi  to  ho 
Liolinnl,     It  would  Identify  tho  software  appropriate  to  most  Mm  ob.Jiio.t  I  voh 
and  thon  select  tho  hardwaro  that  hunt  meets  tho  mucin  Identified.     Ihls  nutlind 
hn*  worked  vii ry  woll  In  tho  Houston  Independent  School  District,    hach  school 
Uah  purchased  computers  or  has  been  funded  hy  Mm  District  for  computer  hardware 
ami  imftwnru.    This  Huh  only  twan  allowed  aftor  the  Department  of  Techno  .my 
Iwm  approved  tho  Huhool's  Implomeutat  Lou  plan.     Thus,  tho  uehool  ituib^  plun 
flrtit"  and  "buy  Inter,  -  or  thoy  nro  not  pormlttccl  to  bi^y  at  nil. 

7.  What  U  your  opinion  of  tho  adnouncy  of  available  educational  Hoftware? 
What  Hlumld  ho  done  to  encouraKo  the  development  of  Rood  software?    The  Utrno«le 
Foundation  report  proposed  tho  creation  of  a  National  Commission  on  Computer 
Instruction  to  evaluate  software,  nnd  one  of  our  other  witnesses  suggested  a 
public-private  joint  effort,  modeled  on  the  COMSAT  legislation,  to  generate 
quality  software  and  serve  as  n  clearinghouse,    Whnt  do  you  think  of  these 
proposals? 

Some  excellent  software  is  available,  but  most  of  the  educational  programs 
now  being  marketed  to  schools  and  parents  do  not  measure  up  to  any  reasonable 
standard  of  educational  quality.    The  good  software  which  Is  available  consists 
mostlv  of   Isolated  units.    This  makes  it  difficult  or  Impossible,  In  "l^ost 
all  subjects,  to  assemble  software  for  a  full  curriculum  which  makes  effective 
use  of  the  computer. 
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I  hi:  boat  way  hi  uio  Mm  t-hMllmi  i»t  h  I  Hlr<|IH  M  t  V  i  •  I  »«l  H|M  "*H  M"tMJ.»r«-i 

uium  1  «l  hit  I  n  MHppnrl   ,\  iimuhnr  of   I  i'iO  OlMl   Ni» t  *     I'M  iImum  loiMiuuM    '  Mimm  I  hh 
|-;y,MI   |,|t|(r  .|hll  |  |  r|  :i  aih'h  <IM  Mm  lliMM'hm   I  ml  lipmtiln  n  |    hVlnml   OhHth'l  jMMIMH 
tlnvnhm  mum  I  IhH   i  I  i  a»  l  hin  nl   Mm  piomni™  whMi  Mmy  I  hmnM*il  v»M  Will  mmi|, 
Inii  ,ut  il  l|<ini-i!  mi  i,»hu')l  ilUirMu  «  '  hiN  iln  mi  <ii  i*.iMiulilt»r«il»i»!  H.h'lmm  in 

1 1 1   n|    l  I  h  inn  HI  I  u!  |  n  . 

1'hn  ill ii.i>|vi.ini a«nn  'ii  a  lihuMn  imU'HmI  woiiinrn  ami 

lilii  IIMMV  l>i  mm  ImhIhI  ~  IT   II    Im  mil   HMI1i|»(i>»l  W»MI|  Ml" 

wli  i  1  n  n<n  hui.il  >tt  |mii  hi  niiiliU ml nml , 

|.,irl>  nl  illvnhillv    mm  mhnnl  nl   |lmii(||n    Im  nlmnnl  imMnln 

I  II    ili.MHl  M'tl  !«♦ 

I., nl-  .ii  i'niii|in  i  M  I  hi)  hi  npur  hmttvitli.il  ami  i<imt  i  adm  l  hm( 

'         KhTimmMv^    lll  'H   (Mill  lllll  MMlMU  ill'V  '  |M  iU0  (iniiiimu   ami   |M  mm i 

ilnnlnimpi  WHil*  hmii   In  loan,  Inlnnnnl  nnvl  ronnmni  a. 

HhUaibn  I  r inn  Mm  nunrn  ami  Mm  immln  ni  ilm  Mi'lmohii 

li   ii  1 1 ;  1 1  i  1 1 1 1 1  m  i  I  v  |iii|nui.mi   ih. ii  Mu»  mil  tw.u  n  ilo^t  I  MjimiMil   |  nut  I  Mil  I  mm  n>  ■ 
Ahil.'f  ..,nl  umliM  i  lu<  t'Miii*iil  nl  i  Im  mcIumIm.    At  Mm  mmwml  t  mir 

mi  ivt«i  'i  1 1  I  I'M  Miunhiv  many  poop  I o  with  MmnrhMi  ahnni  how  luhicntlnn  nunhl  h» 
h>»  »| mi i*  hid  vimv  h»w  pi'tipl"  wilh  priirt  t nxpcrhuiro  In  tin*  mm  nl  mlorir" 
t'liiiipm  oi  ti  ami  '(nl  i  wm  1 1  *  1 1  v  unllimry  I  michura  in  ordinary  r  In  tin  r«tni«»i  •  Any 
MVMhiiu.ii  h'  MMi<iii|ii   hy  hmxporlommil  i.Iiihi|'i«i  h'tann  In  impoMn  Mmlr  own  mil  h 

w,u,,  (<nni>ti|ii.>  lie  mi'IimmIh  will  hilli    Mi'lwmln  wi  II  nul  mm  nottwnro  which 

,1,,, -i  mil    til   l  In' I  i  nwti  porociynd  imodn  anil  1 a  v\\i*  annnmi  M  nl'  t  ho  t  nxpnyorn  1  \ 
money  wl  I  I  In'  w.m i  ►'»!  nn  t  roaul  I  . 

H,  Wh-it   prnliliMiiM,   II   .iiiv,  do  Vim  I  union  lor  ni'lmoln  In  Mnanrliu*  cinil|nir»«r 
t  oi  lmohmv ,  .m  well  it  m  tin*  t  im  tul m».  nml  nuppuri   iiro^ramn  It  rmiul  run?  Uhonl.il 
tin'  Inderal  >t<  i  vi '  i  nmiMit   a m  m  1  m  t.  Mini  I'M  and  local  iiehunl  illntrli'tH  in  llnnueloj'. 
iM|iil  pim»nl  /mil  pm>»raiim? 

It    hi  nlrimriV  e  lo.ir  tluit   iMimpiiturM  will  nmplil'y  nor  nliility  to  nrormiH 
Intonnat  hm  In  much  Mm  mmm  way  that  mLomiii  yn^l'ion  nml  nlortrlv  mnt:orn  ainpli- 
fliMl  nur  .ihlllty  to  dn  .phynlrnl   Inhor.     Thi»  Impart  of  thin  new  tcdnmloKy  "il 
snch'tv  will  In*  t.  rtMrn'OiioiiM,  at   loaat  t'nmparahhs  to  tin*  f  I  ni  t  i  luliuit:  ri  a  1  nwolu- 
t  tint.    Thhi  hi  Krcarly  lnrri'a>»ln^  tho  tUnnnntln  on  iMlucatinu,  wlilh'  at  Mm  iimm? 
time  prnvhlhi^  t'lhuMttnu  with  powerful  now  tnoln.  "~  . 

Ah  a  rmntlt,  mlm-atlou,  wlilch  Imih  alwnyn  boon  an  mtpor  tally  I  a  hnr- tut  mm  I  vo 
industry,  is  now*  facing  very  hoavy  proa  mi  re  to  Invtsat  capital  In  tochnolo^y 
In  onhT  t<i  arhh.«vi»  ^nmter  prudurt  Ivl  ty .    The  t|iiOHtt-on'  I  a  who  the  r  ami  how*  .. 
thin  nuiiMl  nl   oapltal    I  uveatnioiit  can  bo  I  Inancocl  on  a  national  acaloi 

V 
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Snprislngly,  the  greatest  long-term  problem  1.h  not  hardware  but  software. 
Hardware  costs  continue  to  decline  as  capahl  1 1 1 les  Increase.     By  the  end  of 
the  dWarfe.  we  expect  to  be  paying  approximately  four  hundred  dollars  for  a 
not enook -size  computer  with  rechargeable  batteries,  a  megabyte  or  more  of 
low-power  KAM,  and  a  full-sized  screen  and  keyboard,  hinged  to  fold  together, 
the  color  version  will  be  more  powerful  and  less  portable,  and  will  coat  ahout 
JJOU  ms.i'u*     Both  will  be  designed  to  tie  into  t\  bu  1  Id  Ing-wlde  network  and 
its  associated  printers,  data  bases  and  other  peripherals.     This  hardware 
will   he  sufficient  fnc  almost  all  projected  educational  uses,  and  most  schools 
will  be  ;il-le  to  afford  at  least   the  essential  enre  of  such  a  system,  especially 
ns  most   families  will  choose  to  buy  students  their  own  "portahle  units. 

Current  1 v,  a  software  developer   (whether  public  or  private)  spends  time  and 
monev  developing  an  educational   program  and  then  must  spend  even  more  time  and 
money  marketing  and  distributing  the  product  In  an  effort  to  recover  the 
Initial   Investment.     A  substantial  markup  must  be  added  aB  a  risk  premium  for 
the  producer.      In  the  process,   th»»  buyers  are  forced  to  pay  the  additional  ■ 
costs  or  do  without.     In  addition,  producers  feel  they  must  use  elaborate  copy- 
protection schemes  to  protect  their  Investment,  which  results  In  balky,  unreli- 
able diskettes  and  prevents  schools  from  putting  the  programs  on  hard  disk 
westerns  and/or  networks,   thus  raising  costs  still  further. 

In  short,  a  lot  of  money i la  wasted  nn  both  sides  of  the  transaction,  and  the 
schools  end  up  with  an  Inferior  product.     Yet,   In  many  cases,  a  software  de- 
veloper would  have  been  happy  to  bave  sold  all  rights  to  the  product  early 
In  the  marketing  cycle  for  a  fraction  of  the  sum  which  would  eventually  be 
expended  by  the  schools  in  buying  individual  enpies  of  It.     Even  this  does 
not   fully  represent   the  net  public  benefit,  however,   since  a  program  which 
has  been  carefully  selected,  purchased  for  a  flat  SUm,  and  placed  Into  the 
public  domain,  will  be  a  hetter  product   ( networkable ,  more  reliable,  more 
convenient)  and  will  be  used  far  more  widely  in  far  more  schools  than  it  other- 
wise would  have  been.     Furthermore,   the  greatest  benefit  would  go  to  precisely 
those  very  small  and/or  very  poor  Institutions  which  are  In  greatest  danger 
,,f   falling  behind. 

Kdiicatlcjnal  software  Is  an  almost  perfect " example  of  a  "public  good."  The 
cost  to  produce  the  first  copy  of  a  program  may  be  as  much  as  a  hundred 
thousand  dollars  or  more.     But  the  cost  to  produce  each  additional   copy  is 
effectively  zero,  since  users  can  copy  and  distribute  the  product  t^.selves , 
through  users  groups,  electronic  bulletin  hoards,  and  educational  clearing- 
houses . 

This  Is  essentially  Identical  tn  the  "lighthouse"  example  so  often  used  In 
economics  textbooks:   the  cost  is  unitary  and  the  heneflt  nearly  Indivisible, 
Right  now,  of  necessity,  publishers  are  attempting  to  limit  the  "light"  to 
only  the  paving  customers.      It  would  be  much  better  and  more  efficient  to 
find  some  other  way  to  finance  the  lighthouse  and  let  all  benefit  who  happen 
t  o  he  pass  1  ng  by.  ^ 
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There  are  several  ways  to  Implement  such  a  solution: 

0        Encourage  foundations  to  purchase  outstanding  program  and 
place  them  In  the  puhllc  domain. 

*        Provide  50%  matching  funds  to  educational  consortia  which 
purchase  unlimited  distribution  rights  to  programs. 

Kstahllsh  a  national  policy  that,  beginning  in  1985,  no 
federal  monies  can  he  spent  on  software  which  cannot  be 
networked. 

0        Provide  tax  credits  for  companies  which  purchase  distri- 
bution rights  to  software  and  then  make  It  freely  available 
to  a.l  1  schools  . 

Support  a  national  educational  software  evaluation  program, 
such  as  KPIB,  and  provide  funds  for  buying  outstanding 
educational  programs  and  making  them  available  to  schools. 

0        Ah  an  incentive  to  students  and  Independent  programmers, 
r,  establish  a  series  of  substantial  cash  awards  for  the 
*  "'  best  educational  programs  placed  In  the  public  domain 

each  year. 

All  of  these  approaches  would  make  major  contributions  to  the  serious  capital- 
Investment  problem  facing  our  schools  nationwide. 

9.  What  role  have  computer  manufacturing  companies  played  In  training  teachers, 
designing  curricula,  or  donating  equipment   In  your  system? 

Computer  manufacturers  have  played- a  very  small  role  In  training  teachers 
In  the  Houston  Independent  School  District  because  most  of  the  computer  manu- 
facturers teach  programming,     Few  companies  have  qualified  staff  who  can  teach 
teachers  how  to  Integrate  the  computer  Into  the  classroom. 

Few  computer  companies  design  quality  software.     Such  developments  require 
,  the  interaction  of  programmers,  Instructional  designers  and  content  experts. 

Equipment  has  not  beetf  donated  to  the  Houston  Independent  School  District. 
Equipment  Is  worthless  unless  accompanied  by  quality  software.  This  soft- 
ware would  have  to  be  compatible  with  the  objectives,  goals  and  philosophy 
of  the  District. 

10.  What  Is  your  opinion  of  the  so-called  "Apple  bill"  approach  —  i.e., 
legislation  to  give,  tax  breaks  to  companies  that  donate  computer  equipment  to 
schools? 

On  the  one  hand,  the  Apple  bill  provides  for  an  Indirect   transfer  of  funds 
from  the  federal   treasury  to  the  schools  for  hardware  purchases,  and  the 
schools  can  certainly  use  the  help.    On  the  other  hand,   the  mechanism  for 
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the  transfer  is  not  particularly  efficient  and  schools  may  end  up  with  equip- 
ment which  is  not  much  use  to  them. 

The  bill  would  look  a  lot  better  if  It  were  modified  to  encourage  companies 
to  "adopt"  individual  schools,   instead  of  spreading  their  efforts  among  so 
mu.v  schools.     One  possibility  Is  to  sol  minimum*.     The  hill  might  require 
that  a  donation  to  a  school   Include  at  least  ten  computers,  a  local  area  net- 
work,  sone  network-compatible  software,  and  twelve  hours  of  training.  This 
is  just  about   the  minimum  which  will  enable  a  school  to  get  real  value  out 
of  the  donation. 

In  a  small  district,   this  might  mean  that  one  school  would  receive  all  of  the 
donated  computers  but  based  on  our  experience,   there   Is  no  doubt  at  alt  that 
the  total  value  to  the  students  Is  higher  If   It   Is  done  this  way  instead  of 
giving  each  school  a  solitary  computer. 

There  are  other  ways  to  Improve  the  blLL.     One  of  the  simplest  has  already 
been  suggested:     require  that  a  comparable  donation  be  made  to  a  low-income 
school  for  every  donation  made  to  a  medium  or  high-income  school. 

11.  What   Is  an  optimum  s tudent /computer  ratio? 

In  the   long  run,   the  optimum  will  be  one  "notebook"  computer  for  every  student, 
one  desktop  computer  for  each  teacher  and  administrator,  and  some  special  *ed 
ornilnment   for  music,  art,   science  and  other  laboratory  subjects.     (The  1:1 
ratio  will  become  essential  as  computers  become  Integrated  Into  the  curriculum 
to  the  point  where  there  Is  no  practical  way  to  do  homework  without  them.) 

In  the  nearer  future,   our  target  ratio  is  1:6,  which  would  provide  each  student 
with  one  hour  of  computer  time  each  day. 

12.  What   lessons  should  other  school  systems   lenrn  from  the  experiences  of  your 
system? 

The  most   Important   lesson  is  that  money  cannot  be  spent  on  hardware  alone. 
The  school  district  which  spends  $300,000  on  computers  and  nothing  on  software 
or  training  will  not  get  anything  like  $300,000  worth  of  educational  value 
for  its  money.     The  district  which  spends  $100,000  each  on  hardware,  software 
and  training  is  far  more  likely  to  get  results  which  would  cost  several  times 
$300,000  to  achieve  in  other  ways.   ^  , 

Prepared  by  ^U^^AA^^^ 
Patricia  Sturdivant 
Associate  Superintendent  for 
Technology 

Houston  Independent  School  District 
November  1983 
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PRELUDE 


The  public  schools  face  some  remarkable  opportunities  and  challenges  in 
developing  a  high  technology  environment.    According    to    Chris  Argyris, 
author    of  Leadership  in  the  80's,  people  feel  that  institutions  are  not 
performing  as  they  should.    School  administrators  are  hot    going  beyond 
"single  loop  learning,"  which  he  defined  as  the  detection  and  correction 
of  routines  of  operation.    In  other  words,  administrators  tend    to  make 
incremental  decisions  —  paring  a  budget  item  here,  reorganizing  a  Tittle 
there.    Argyris.  contends  that  incrementation  inhibits  the    invention  of 
solutions    needed  to  fully  exploit  the  new  information  technology.  New 
policies,  routines  and  values  are  needed  —  not  just  "patch  jobs." 

Leaders  with  vision  will  form  new  constructs  and  take  the  risks  neces- 
sary to  carry  them  out.  Bold  action  will  be  required  and  the  propensity 
for  risk  taking  will  separate  the  new  wave  thinkers  from  the  old-line 
bureaucrats. 

The  economic  and  military  security  of  the  United  States  depends  upon  the  — 
vitality    of  the  country's  educational  system.    Educational  leaders  bave 
never  had  a  more  compelling  calling.    This  paper  examines  the  emerging 
role    of  technology  and  the  need  for  an  educational  software  consortium, 
the  vital  link  that  will  support  tomorrow's  public  schools. 
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THE  TECHNOLOGICAL  IMPERATIVE 

As  che  U.  S.  moves  from  an  industrial  co  an  information  »°ciecy,  brain- 
power   will    become    more  imporcanc  Chan  physical  power.    Technology  has 
che  pocencial  co  excend  and  enhance  mencal  abilicy.    The  challenge  facing 
America  will    be    co  train*  people  Co  work  in    an    information  "ciecy. 
Jobs    will    be    available  for  chose  wich  che  high    cech    skills    to  till 
chem. 

The  Third  World  councries  are  caking  over    many  iaduscrial    casks,  fne 
U.  S  .  in  order  co  avoid  massive  unemploymenc ,  will  need  co  vencure  for- 
ward as    a    provider    of  informacion,  knowledge  and  expercise.  Currenc 
weaknesses  in  science  and  cechnology  educacion  will  concribuCe  co  che 
councry's    economic    and  milicary  weakness.    Ic  will  cake  energy,  resources, 
e^forc  and  money  co  provide  the  righc  informacion    ac    che    righc  cime. 
Educacion  is  the  key. 

Lasc  year,  che  U.  S.  House  Commiccee  on  Science  and  Technology  (May  7, 
1982)  heard  cescimony  on  che  economic  implicacious  of  our  cechnology 
lag. 

0       Wichouc  technological  leadership,  cho  0.  S.  economic  _ 
posicion  will  decline  along  wich  the  standard  of 
living. 

Major  and  minor  technology  decisions  will  be  poorly 
made. 

People  will  be  pushed  to  their  technological  level 
of  incompetence  because  talent  is  in  such  short 
supply. 

•       Leaders  and  managers  will  not  be  able  to  plan 
adequately  because  they  do  not  understand  tech- 
nical opportunities  and  limitations  and  because 
they  cannot  depend  upon  knowledgeable  employees. 

■        The  quality  of  life  for  those  who  are  not  part 

of  the  technological  elite  will  decline  as  people 
struggle  to  get  their  share  of  a  shrinking  economic 
pie. 

COMPUTERS  AND  PUBLIC  SCHOOLS 

There's  a  computer  revolution  in  progress  and  the  public  schools  are  at 
che  hearc  of  ic.  According  co  Dacaquesc,  a  California  based  research 
company,  che  number  of  microcomputers  in  che  public  schools  will  con- 
cinue    co    triple  each  year.    Despite  declining  revenues,  administrators 
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are  buying  computers  in  record  numbers.    By  1990,  experts  predict  there 
will  be  Cwo  million  computers  in  the  public  schools.    According  to  a  re- 
cent estimate  in  Time  Magazine  (January  19S3) r  the  average  studenc/computi 
ratio  is  nov  1:400.    Despite  a  recent  emphasis  on  the  importance  of  com- 
puters in  education,  there  are  too  few  computers  in    most    schools  to 
make  computer  literacy  for  all  students  an  achievable  goal. 

USA  Today  (April  21,  1983)  reported  that  SIX  of  the  U.  S.  population  now 
thinks  that  students  should  learn  to  use  computers  in  school  in  order  to 
better    prepare    them    foe    the    future.    Many  states  are  moving  swiftly 
coward  computer  literacy  mandates  (e.g.,  Florida,  Tennessee,  Minnesota) 
and    some    are  initiating  new  computer  training  requirements  for  teachers 
(e.g.*  Texas,  Pennsylvania,  Massachusetts).     Obviously    schools  must  makt 
substantial  changes  in  order  to  prepare  students  for  a  computer  oriented 
society.    It's  clear  that  the  computer  is  becoming  an  increasingly  impor- 
tant delivery    system  for  education.    But,  even  more  significantly,  the 
software  that  runs  on  the  computer  will  have  a  major  Impact  upon  the  de- 
V  velopment    of    both    academic    competence  and  computer  literacy.  Th^S- 


papor  establishes  the  jieed  and  rationale  for  a  major  software  develop- 
ment effort  by  the  public  schools. 

With  such  universal  agreement  about  the  importance  of  computer  literacy, 
it's  surprising  that,  computers  have  not  made  more  of  an  impact.  The 
pressures  to  integrate  computer  skills  are  coming  from  outside  (rather 
Chan  within)  the  educational  establishment  aa  evidenced  by  these  trends: 


?TAfs  are  buying  computers  for  the  schools  through 
fund  raising  drives  (Ben»onv  Laura.     "Erwin  Open 
School  Computer  Program,"  Educational  Computing, 
May  1982). 

Computer  stores  and  colleges  are  offering  courses  for 
interested  community  members. 

The  success  of  coin— operated  versions  of  Pac  Man  prompted 
$1  billion  in  sales  of  home  cartridges. 


There    is  no  doubt  that  students  are  fascinated  by  computers.  Educators 
are  intrigued  by  arcade  games  and  wonder  why  they  are  so    compelling  to 
children. 0i    Students    who  are  bored  in  school  can  spend  hours  riveted  to 
video  games.    As  computers  proliferate    in  the  schools,    the  challenge 
is    to      make    software  that  is  as  exciting  as  the  moat  compelling  video 
game  and  as  educational  as  the  best  crafted  school    lesson.      Kids  are 
interested    in    computers    but    changes    come  slowly.    Electronic  Learning, 
a  computing  journals  for  educators ,  recently  reported  on    some      of  the 
deterrents    that    are    slowing    down    the  computers  in  education  movement. 
Specifically  the  journal  said  that  teachers  and  educators  need  computer 
training    in    order    to    adequately  prepare  their  students. 
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ECONOMIC  INDICATORS 

Five  years  ago  moot  -'administrators  and  teachers  were  apprehensive  about 
computers.  According  to  an  Instructor  Magazine  survey,  that  situa- 
tion has  turned  around.  By  May  1982,  85Z  of  the  nation's  teachers- were 
eager  to  upgrade  their  skills  but  lacked  an  opportunity  to  learn  about 
computers.  It  appears  that  the  current  educational  system  has  some  of 
the  right  ingredients  for  change  —  technology  oriented  students, 
supportive  parents  and  receptive  staff  —  but  the  dollars  for  teacher 
training,  hardware  and  software  are  not  available. 

Professor  J.  Licklider  of  MIT  reported  that  one  billion  dollars  a 
year  would  need  to  be  spent  by  schools  in  order  to  capitalize  on  new 
information  technologies  (EDUCOM  Bulletin,  Winter  1981).  With  today's 
economic  woes,  it  seems  foolish  to  propose  such  a  figure.  Yet,  we  have 
a  four  trillion  dollar  economy  that  rests  on  the  quality  of  our 
educational  system.  Education  is  a  $200  billion  a  year  industry  thst 
•desperately  needs  overhauling.  Curriculum  development  is  like  a 
critical  bearing  that  supports  a  massive  machine.  The  bearing  is  crum- 
bling. I£  it  crumbles,  our  entire  society  is  in  danger.  The  com- 
mitment to  educational  technology  and  software  development  is  not  an 
excessive  investment  —  the  entire  future  of  our  country  depends  upon  _ 
it. 

Realistic  budgetary  planning  must  take  current  technology  into  account. 
^Obviously,  staff  salsries  will  continue  to  rise.  The  public  schools 
hsve  no  alternative  but  to  use  computer  technology  to  improve  producti- 
vity and  contain  costs.  With  the  computer's  increasing  capabilities, 
more  and  more  of  the  curriculum  can  be  conveyed  through  the  use  of  tech- 
nology. The  teacher's  '  role  will  change  from  disseminator  to  manager. 
Classroom  organization  models  will  become  more  work-station  oriented. 
The  traditional  groupings  of  students  by  grade  level  will  become  in- 
creasingly less  relevent  since  the  computer  will  be  able  to  accommodate 
a  wide  range  of  student  interests  and  abilities.  Learning  will  becoma 
a  lifelong  enterprise,  not  an  exercise  that  takes  place  during  the 
traditional  six  hour  day. 

One  of  the  most  critical  factors  facing  public  schools  in  this  organiza- 
tional and  role  transition  is  software  —  its  availability,  quality 
and  cost.  The  software  market  is  lagging  far  behind  the  current  stste 
oC  hardware  development,  therefore  there  are  a  limited  number  of 
programs  now  available.  Much  of  the  educational  software  currently  on 
th«  market  is  inferior  in  quality.  The  good  programs  are  expen- 
sive. While  the  cost  of  hardware  is  plummeting,  the  cost  of  the  pro- 
grams that  run  on  it  is  increasing  at  staggering  rates.  One  com- 
puting industry  publication  explains  the  trend:  "Competition  among 
hardware  manufacturers  will  force  prices  down.  Unlike  hardware's, 
technology-intensive  development,  software  is  labor-intensive,  resulting 
In  just  the  opposite  price  trend.  Not  only  are  a  lot  of  man- 
hours  required  to  write  a  software  program,  but.  software  Is  also  en- 
tirely dependent  upon  pro8ra«Eaers ,  an  incresingly  scarce  and  expensive 
pool  of  talent."    (Inf oworld,  March  29,  1982.) 
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The  escalating  costs\>of  educational  software  have  already    become  obvi- 
ous.   Milliken,      one    of  '  the  nation's  leading  publishers  of  computer 
programs,  has  increased  the  cost  of  its  math  and    reading    programs  38Z 
over    the  last    two    years.    The  consumer  market  has  been  impacted  as 
well.    David  Wagman,  chairman  of  the  world's  largest  personal  computer 
software    distributor,      reports      that      the    retail    price  of  software 
has  been  increasing  by  about  20Z  each  year. 

HARDWARE  AND  SOFTWARE  REDIRECTION 

The  National  Science  Foundation  published  a  report  four  years  ago 
(Technology  in  Science  Education:    The  Next  Ten  Years,    July  1579)  which 
pointed  out  a  fundmental  problem  with  technology  adoption  in  the  schools* 
Since    education    is    so    labor-intensive  (districts  spend  an  average  of 
87X  of  their  annual  budgets  on    salaries),  there  is  little  revenue  left" 
for  hardware  and  software.    The  only  possibility  for  rectifying  this 
situation    is  a  redirection  of  resources.    If    funding    is  made  available, 
the  future  of  educational  technology  will    open    up  many    new  horizons 
for  teaching  children*    According  to  Joseph  Lipson's  report  to  the 
Pre-College    Commission    on  Hath,  Science  and  Technology  (April  1983) 
there    will    be    some  significant  hardware  and  software  developments: 


Computer  memory  will  continue  to  grow,  providing 
for  the  development  of  more  user-friendly  programs* 

Large,  flat,  high  resolution  screens  will  be  avail- 
able for  group  instruction  as  well  as  powerful  hand- 
held computing  devices* 

Optical  character  readers  will  allow  computer  input  of 
text  documents* 

By  1995,  speech  recognition  devices  will  be  able  to 
understand  unfamiliar  voices* 

Videodisc  access  will  provide  the  teacher  -with 
additional  means  of  organizing  and  presenting 
information* 

Networks  will  allow  students  to  communicate  with  each 
other  and  share  computer  programs* 


LOCUS  OF  CONTROL 

Mosc  status  reports  on  public  education  emF'taaize  che  same  problem. 
These  concerns  include  eroding  taxpayer  support,  diminished  teacher 
competence,  and  declining  SAT  scores*  But  the  basic  problem  is 
more,    important    than  any  of  these  —  a  disturbing  shift  in  the  locus  of 


control* 
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The  schools,  and  ultimately  the  teachers,    are    losing    control    °«  Jj» 
curriculum.      Parents,  with  their  access  to  the  computer  as  a  pedagogical 
cool,  are  assuming  an  important  role    in    the^academic    instruction  of 
their    children.      The    pocencial    for    using  che  computer  as  a  tutor  is 
hardly  tapped  with  computer  games  like  Adventure,  Pac-Man  and  Lemonade.  . 

PUBLISHING;  TEXTBOOKS  VS.  SOFTWARE 

For  che  lasc  200  years,  publishers  have  concrolled  che  curriculum. 
Commictees  of  ceachers  and  board  members  have  selecced  books  that  re- 
flect community  values  and  skill  requirements.  Publishers  have  used 
"content  experts"  to  write  textbooks  that  have  been'adopted  in  cycles 
which  usually  last  5-iO  years.  Most  publishers,  fearing  rejection  of 
their  textbooks  in  statewide  adoptions,  have  made  only  superficial 
efforts  to  add  a  computer  management  system  to  their  textbook  series. 
None*  of  the  publishers  have  revamped  their  products. to  the  excenc  that 
they  are  concentrating  on  electronic  publishing.  They  are  unwilling  to 
surrender  their  current  $2.2  billion  a  year" textbook' business. 

As  Dr.  Robert  Baker,  President  of  Ginn  and  Company,  a  Xerox  subsidiary 
explained,  the  school  market  would  need  to  be  $60  million  to  be  viable.  _ 
In  1982  school  systems  spent  only  $28  million.for  educational  software. 
Continuing  uncertaincy  abouc  the  availabilicy  of  funds  for  inscruccional 
macerials  will  probably  concinue  to  work  against  the  publishers  will- 
ingness to  develop  compucer  software.  In  other  words,  publishers  will 
concinue  to  produce  more  of  the  same# 

While    the    computer    will  not  eliminate  che  need  for  textbooks .it  will 
'    certainly  diminish  their  importance.      States    will    have    to  reexamine 
their  textbook  adoption  procedures  in  view  of  these  facts: 

•  In  today's  era  of  information  explosion,  textbooks 
become  outdated  quickly,  particularly  £n  science  and 
social  studies* 

•  *   Textbooks  are  organized  for  sequential  presentation. 
The  computer  provides  for  random  access,  thereby 
increasing  the  opportunitie'i  for  individualized 
instruction. 

•  The  textbook  publishers  do  not  have  the  expertise 
within  their  companies  chat  is  required  to  develop 
computer  software.    Creative  educational  software  has 
the  potential  to  teach  in  an  entertaining  manner. 

•  Computer  software  has  greater  potential  than  text- 
books for  introducing  challenges,  providing  learner 
feedback,  offering  flexibility,  stimulating  aesthetic 
consciousness,  and  motivating  students. 


597 

Probably  not.     Software  publishers  are  being  advised  Co  develop    their  wares 
.for  the  home  market  rather  than  for  the  schools.    TALMIS,  an  information 
and  marketing  company  that  keeps  publishers-  up  to  date    on    "chnology,  noted 
that    the  number  ,pf  home  computers  will  grow  much  mdjfe  rapidly  than  the  number 
of  computers  in  the  schools.    TALMIS  advised  its  subscribers  to    market  mate- 
rials   that    could    be  sold  to  parents.     In  view  of  ihis  recommendation,  it  is 
noc  surprising  that  the  supply  of  systematic  coureware  for  schdol  use  is 
limited.      Publishers  find  it  easier  to  sell  $39  games  through  retail  computer 
stores.     If  the  games  are  challenging,  provide  instant    feedback    and  require 
problem  solving  skills,  they  will  benefit  students.    However,  there  is  a  great 
need  for  computer  programs  that  teach  earth  science,  organic  chemistry  and 
advanced  physics. 

SOFTWARE  PRODUCTION  DILEMMA 

Assuming  that  80Z  of  the  school  curriculum  can  be  taught  by  computer  by  the 
year  L990,  where  will  the  schools  find  the  software  to  do  it?  Even  more  im- 
portantly, how  will  they  be  able  to  afford  quality  programs  if  they  are  avail- 
able? 

If  current  trends  continue,  the  schools  will  not  have  access  to    the  programs 
they    need.      Educational    publishers,  the  traditional  suppliers  of  curriculum 
material,  have  been  reluctant  to  invest  their  dollars  in    wide-scale  software 
development.      Hundreds    of     "cottage  industries"  have  sprung  up  over  the  past 
five  years.    Many  are  producing  video  games  and  CAI  programs  that    are  piece- 
meal..   According  to  Ann  Piestrup,  an  industry  expert',  the  fund*  spent  on 
computer  software  for  school  use  in  only  10Z  of  what  is  spent    on  development 
of  home  computer  games  (Theory  Into  Practice,  Fall  1982).    The  quality  of 
most  educational  software  is  largely  "deplorable"-  according    to    Ken    Koaoslcl,  . 
Director  of  Educational  Products  Information  Exchange,  a  national  software 
clearinghouse  for  the  Consumers  Union.    According  to  him,  the  key  is  quality, 
not  quantity. 

SOFTWARE  CONSORTIUM  NEEDED 

Educational  software  development  requires  a  big  investment.  To  create  quality 
programs,  a  developer  must  assemble  a  team  of  courseware  design  specialists, 
content  advisors  and  expert  programmers.  Computer  assisted  design  and  develop- 
ment is  an  expensive  undertaking.  According  to  Dr.  Dustin  Heuston,  Director 
of  WICAT  (a  major  software  development  firm),  the  average  cost  of  a  K-8  CAI 
package  is  $i  million.  On  the  surface,  this  seems  high,  yet  most  large  dis- 
tricts will  probably  spend  that  much  on  software  by  1985,  For  example,  the 
Houston  Independent  School  District  spent  $55,000  on  computer  software  in  1980, 
By  1983:  the  cost  was  $225,000,  In  another  two  years,  the  number  of  micros  is 
expected  to  triple  from  1,500  to  4,500  units.  The  District's  $1  million  soft- 
ware expense  in  1985  will  increase  proportionately  as  the  number  of  computers 
increases. 
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Districts  all  across  the  country  are  facing  these  problems    with  little 
resolution  in  sight.    Specific  problems  include: 

•  Stiff  pricing  structures  that  require  schools  to  - 
purchase  one  copy  of  a  program  for  each  user  with 
no  free  "back  up*^  copies. 

1 •  '     Reluctance  on  the  part  of  software  vendors  to  lease 

their  programs  on  a  quantity-sale  basis.  * 

0    •        Few  computer  programs  available  in  areas  other  than 
reading/ language  arts  and  advanced  mathematics. 

Refusal  of  publishers  to  make  programs  available 
on  a  computer  network  which  would  allow  schools  to 
reduce  their  software  costs. 

•  Refusal  of  publishers  to  provide  sample  copies 

to  schools  for  purposes  of  review  and  evaluation. 
Publishers  fear  having  commercial  software  elec- 
tronically copied.  ' 

The  obvious  solution  to  this  software  dilemma  is  to  form  a  consortium 
to  develop  quality  software  programs.  Few  districts  have  attempted  this 
development  project  because  tney  do  not  have  computer  scientists,  system 
analysts,  courseware  design  specialists  and  microcomputer  programmers  on 
staff.  This  kind  of  talent  is  expensive  but  'this  necessary  investment 
•  in  human  resources  would  pay  off  in  terms  of  product  development. 

There    is    no    doubt    that  the  formation  of  an  educational  software  con- 
sortium would  be  expensive.    But  in  light  of  the  competitive  world 
economy  our  children  will  face,  the  question  becomes  not,  "Can  the 
naLion  afford  to  do  this?"  but  rather,  "Can  it  afford  not  to?" 
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U.S.  HOUSE  OF  REPRESENTATIVES 

COMMITTEE  ON  SCIENCE  AND  TECHNOLOGY 

SUITE  232  1  RAYBURN  HOUSE  OFFICE  QUILOlNG 
f    WASHINGTON.  DC  20S1S 
(2021225-037  1 

Octobor   18,  1983 


miO»  mCC»mduii  C»t« 


Dr.   Kyo  R,  Jhln 

Assistant  Superintendent  .  * 

for  Education  Technology 
District  of   Columbia  Public  Schools 

415   12th  Street,   NW  '  '  * 

Wash Ington,   D.C.  20004 

Dear  Dr  .    Jhln:  4 

I  want  to  thank  you  for  your  participation  last  month  fn 
our   hejarlng  on  Computers  and  Education.    'Your  testimony  was 
extremely   Interesting,   and  your  thoughts  will   bo  useful   to  tho 
Subcommittee  as  we  consider  ways  to  addross  the  problems 
Identified  at  the  hearing. 

As   I  mentioned  at  tho  hear  I  ng     t  he  Subcommittee  has  sever- 
al  questions  that  time  did  not  permit  us  to,  ask  you  orally. 
Consequently,   I   h'avo  attached  wrltton  questions  to  this  letter 
to  which  we  ask  you  to  respond.    ,  We  would  be  appreciative  If 
you  could  answer  these  questions   In  writing  within  30  days. 
Your  written  responses  will   be  printed  as  part  Of  the  hearing 
recorp\          (V.  c 

Additionally,  the  staff  of  the  Subcommittee  has  sent  to 
you  under  separate  cover  a  copy  of   your  testimony  at  the 
hearing.     Please  rev  lew, your  testimony  and^correct  any  errors 
or   Inaccuracies   IrPgremmer   In   It«     Ploase  do  not  make  any 
substantive  changes   In  your  testimony,   however;  the  Rules  of 
the  Committee  on  Science  and  Technology  requlro  the  printing  of 
essentially   verbatim  transcripts  of  hearings. 


Thank  you  again  for  'your  participation. 


A I  bert  Gore,   Jr . 
Chairman  - 

Subcommittee  on  Investigations 
and  Oversight 
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1.  One  problem  that  has  been  cited  Is  school  "rrlcula  that  are 
not  designed  to  take  advantage  of  the  benefits  of  computers. 
How  significant    Is  this  problem? 

o     What  should  be  done  to  help  develop  appropriate 
computer-based  courses? 

2.  Concern  has  been  expressed  that  many  teachers  are  not  trained 
to  ut  I  I  Ue  computers. 

o     What  types   of   teacher  training  programs  are   In  place 

In  your  system7 
o.  What  role  should  the   federal   government  play   In  this 

a  r  e  a  7 

3.  Should  teachers  be  required  to  be  "computer    literate"  for 
certification? 

A.     Should  students  be  -required  to  be  "computer   literate"  to 
graduate? 

5.     The  National   Science  Foundation  recently-  released  a  study 
which   found. that  a  gap    In  access  to  computers   In  schools  Is 
beginning  to  appear   between  econom I ca I  I y  advantaged  and 
disadvantaged  students.     Do  you  believe  that  this   Is  a 
serious  problem? 

o    What  should  be  done  to  combat  this  problem? 

0  What   is  your   system  doing*  to  address  this  question? 

6      How  do  you  react  to  the  criticism  made  by  the  Carnegie 
Foundation  for  the  Advancement, of-  Teaqh I ng  that  cur re*t 
efforts  to  place  computers   In  schools  typify-"  "by  now,  plan 

1  ater  n  approach  ? 

7.     What   Is  your  opln!otn  o.f  the  adequacy  of   ava  I  I  ab  I  e  educational 
software? 

o What  should  be  done  to  encourage  the  development  of  good 
software? 

o     The  Carnegie   Foundation  report  proposed  the  creat I  on  of 
a  National    Commission  on  Computer   Instruction  to  evaluate 
software,   and  one  of  our  oth^.r  w  Itnesses  suggested  a 
Dubl Ic-pr Ivate  joint  effort,  modeled  on  the  COMSAT 
lea  station,    to  generate  quality  software  and  serve c 
asa  UeaMnjghouse.     Hbat  do  you  think  of   these  proposals? 

 ^IjtfWLt  J>TJ>JUJiMSS^^ 

financing  computer  technology,  as^well   as  the  training  and 
support  programs  It  requires? 

0  Should  the  federal  "government  assist  states?  and  local 
school   districts   In  financing  equipment  and  programs? 

9      What  role  have  computer  manufacturing  companies  played  In 
'      "     training  teacher",  designing  curricula,  or  donating  equipment 

1  n  your  system? 

10      What   Is  your  opinion  of  the  so-called  "Apple  bill"  approach 
*  I.e.,    legislation  to  give  tax  breaks  to  companies  that 

donate  computer  equipment  to  schools? 

.11,.     What   Is  an  optimum  student /computer  ratlo7 

12.     What   lessons  should  other  school   systems   learn^from  the 
experiences  of   your  system? 
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Office  o!  Educational  Service* 


415  12th  Siren.  N  W  Washlnftt^iJrTr^MW 


P'°Rr»ift  Development 


November  10,  I903 

% 


Mr .  Albert  Gore ,  Jr . 
Chai  rman 

Subcommittee  on  Investigations 

and  Oversight 
U.S.  House  of  Representatives 
Suite  2321  Rayburn  House 

Office  Building 
Washington,  D.C.  20515 

Dear  Mr.  Gore: 

Please  accept  my  sincere  appreciation  foir  y°Mr  fetter 
dated  October  18,   1983  regarding  the  Committer  0*   science  and 
Technology's  hearing  on  Computers  in  Education. 

As  requested,  enclosed  is  a  corrected  copy  ©t;  jny 
testimony  as  well  as  responses  to  the  additional  Questions 
that  time  did  not  permit  you  to  ask  me  or&l\y  * 

If  you  need  further  information,  please  Qofl^c.t  me  at 
724-4148. 


Sincerely , 


A¥sTs  tantP^ S  u  pertn  t  e  n  d  e  n  t 
Educational  Tes:\)fl?\oQY 
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Additional  Questions 


Question  l.a. 


Response 


*l.b. 


Response 


Question  2. a. 


Response 


2.b. 


Response 


One  problem  that  has  been  cited  is  school 
curricula  that  are  not  designed  to  take  advantage 
of  the  benefits  of  computers.     How  significant  is 
this  problem? 

Teachers  are  not  familiar  enough  with  computers 
to  know  their  full  potential.     In  addition,  the 
computer  community  is  not  as  sensitive  to  the 
educational  needs  as  they  should  be. 

Wh^^should  be  done  to  help  develop  appropriate 
computer-based  courses? 

In  order  to  develop  computer-based  courses , 
teachers  must  become  familiar  with  existing 
computer  software.  This  software  should  be 
matched  with  the  school  curriculum.  However, 
in  the  long  run,  teachers  should  be  trained  to 
develop  computer-based  courseware  for  their 
respective  areas. 

Concern  has  been  expressed  that  many  teachers  are 
not  trained  to  utilize  computers.     What  types  oE 
teacher  training  programs  are  in  place  in  your 
system? 

In  order  to  prepare  our  teachers  to  become 
computer  literate,  the  District  of  Columbia 
Public  Schools  (DCPS)  established  a  Computer 
Literacy  Teacher  Training  Laboratory.     We  have 
employed  three  full-time  instructors  to  train  our 
teachers  and  administrators.    As  of  October  1983, 
approximately  1600  DCPS  teachers  and 
administrators  have  been  trained  through  the 
laboratory.     In  addition,  our  teachers  and 
administrators  are  encouraged  to  take  computer 
courses  at  area  colleges  and  universities. 

What  (role  should  the  federal  government  play  in 
this  area? 

The  federal  government  should  provide  adequate 
funds  to  states  for  the  purpose  of  employing 
teacher  trainers  and  purchasing  microcomputers 
and  software.     In  addition,  the  federal 
government  should  provide  funds  to  the 
universities  and  colleges  to  provide  computer 
training  for  teacher*  in  local  school  districts. 
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Question  3. a. 
Response 


Ques t  ion  4 . 
Response 


Question  5. a. 

5.b. 

Response 


Should  teachers  be  required  to  be  "computer 
literate"  for  certification? 

Yes,  teachers  should  be  required  to  be  "computer 
literate"  for  certification.     The  District  of 
Columbia  Public  Schools  approved  computer 
literacy  policy  including  the  following  two 
i  t ems; 

•  Th^t  computer  literacy  and  software  selection 
skills  be  required  for  all  instructional 
personnel  (teachers*  supervisors  and 
administrators)  as  part  of  the  five  year 
decertification  requirement; 

•  Th£*t  beginning  with  SY  1983-84,  all  new 
teachers  would  have  to  demonstrate  computer 
1 i t eracy  before  be  ing  granted  permanent 
tenure. 

Should  students  be  required  to  be  "computer 
literate"  to  graduate? 

Yes,  Students  should  be. required  to  be  "computer 
literate"  to  graduate.    The  District  of  Columbia 
Hubli^  Schools  has  the  following  board  policy 
which  states: 

•  jh^t  every  student  be  required  to  demonstrate 
3  Qomnt^nd  of  the  skills  that  constitute 
computer  1  iter a cy  before  the  complet ion  of 
gr^de  nine,  beginning  no  later  than  SY 
1987-88. 

The  National  Science  Foundation  recently 
released  a  study  which  found  that  a  gap  in  access 
to  computers  in  schools  is  beginning  to  appear 
between  economically  advantaged  and  disadvantaged 
students-     Do  you  believe  that  this  is  a  serious 
problem? 

What  Should  be  done  to  combat  this  problem? 

Yes,  this  is  a  serious  problem.     In  order  to 
eliminate  the  gap  in  access  to  computers  in 
schools  which  is  beginning  to  appear  between 
economically  advantaged  and  disadvantaged 
students »   the  federal  government  should  provide 
Chapter  1  type  funds  to  purchase  computers, 
software  and  provide  teacher  training  to  serve 
this  Segment  of  the  population. 
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5  .c  . 


Response 


Quest  ion  6  .  a . 


Response 


Question  7 .a . 


Response 


What  is  your  system  doing  to  address  this 
question? 

The  District  of  Columbia  Public  School  Board  of 
Education  adopted  the  following  policy  statement 
to  address  this  need: 

•    That  by  the  end  of  SY  1983-84,  student 

computer  laboratories  be  established  in  all 
schools,  with  attention  to  security  needs. 

In  order  to  implement  this  policy,   federal  funds 
have  been  utilized  to  establish  student  computer 
laboratories  in  fifty  Chapter  1  elementary 
schools;   regular  local  funds  have  been  utilized 
for  establishing  computer  laboratories  in  all^ 
schools  with  junior  high  school  students,  five 
special  education  schools,  and  two  adult 
education  centers;  as  a  result  of  public/private 
partnership  programs,  computer  laboratories  will 
be  installed  in  five  senior  high  schools  through 
the  use  of  private  funds.     In  addition,  Writing 
To  Read,  a  computer-based  instructional 
laboratory  funded  by  IBM  has  been  established  in 
fifteen  elementary  schools. 

How  do  you  react  to  the  criticism  made  by  the 
Carnegie  Foundation  for  the  Advancement  of 
Teaching  that  current  efforts  to  place  computers 
in  schools  typify  a  "buy  now,  plan  later" 
approach? 

The  "buy  now,  plan  later"  approach  is  not 
necessarily  true  for  all  school  systems.  For 
example,  the  District  of  Columbia  Public  Schools 
developed  a  Computer  Literacy  Five  Year  Plan 
before  the  purchase  of  computers  for  our  schools. 
This  Five  Year  Plan  has  been  submitted  as  part  ot 
the  testimony.     (Please  see  attachment  A, 
District  of  Columbia  Public  Schools  Computer 
Literacy  Five  Year  Plan) 

What  is  your  opinion  of  the  adequacy  of  available 
educational  software?  / 

Educational  software  that  meets  the  needs  of  a 
Competency-Based  Curriculum  is  not  adequate. 
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7.b.     What  should  be  done  to  encourage  the  development 
of  good  software? 

Response  Experienced  master  teachers  in  various  subject 

areas  should  be  given  grants  to  develop  software 
for  classroom  use . 

7.c.     The  Carnegie  Foundation  report  proposed  the 

creation  of  a  National  Commission  on  Computer 
Instruction  to  evaluate  software,  and  one  of  our 
other  witnesses  suggested  a  public-private  joint 
effort,  modeled  on  the  COMSAT  legislation,  to 
generate  quality  software  and  serve  as  a 
clearinghouse.     What  do  you  think  of  these 
proposals?  " 

We  need  all  three  services  mentioned  through 
these  proposals : 

•  evaluation  of  quality  software, 

•  generation  of  quality  software  and 

•  clearinghouse  services. 

Question  8. a.     What  problems,  if  any,  do  you  foresee  for  schools 
in  financing  computer  technology,  as  well  as  the 
training  and  support  programs  it  requires? 

Response  The  lack  of  trained  professionals  who  are  willing 

3         to  work  for  the  school  system  because  of  the  low 
pay  salary  scales  for  teachers  as  compared  to  the 
private  sector  has  become  a  very  serious  problem. 
The  private  sector  attracts  beginning  teachers 
that  have  a  technical  background  as  well  as 
teachers  school  systems  train  in  the  technical 
Cield  because  the  private  sector  has  greater 
incentives  for  promotion  as  well  as  a  $5,000  to 
$10,000  increase  in  the  salary  school  systems  can 
pay. 

8.b.     Should  the  federal  government  assist  states  and 

local  school  districts  in  financing  equipment  and 
programs? 

Response  In  order  to  insure  that  economically  advantaged 

and  disadvantaged  students  have  equal  access  to 
computer  technology,  the  federal  government 
should  assist  states  and  local  school 
districts  earmarked  for  this  target  economically 
disadvantaged  student  population  in  financing 
equipment  and  programs. 
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Quest  ion  9 . 


Response 


Question  10. 


Response 


Question  11. 
Response 

Question  12. 
Response 


What  role  have  computer  manufacturing  companies 
played  in  training  teachers,  designing  curricula 
or  donating  equipment  in  your  system? 

A  number  of  computer  manufacturers  are  an 
integral  part  of  assisting  us  in  designing  our 
curriculum  and  our  computer  literacy  program 
including  training  teachers  and  donating 
equipment  to  our  school  system. 

What  is  your  opinion  of  the  so-called  "Apple 
bill"  approach  — i.e.,  legislation  to  give  tax 
breaks  to  companies  that  donate  computer 
equipment  to  schools? 

We  are  in  favor  of  such  tax  breaks  to  the 
computer  companies  provided  that  they  meet  the 
following  criteria: 

•  equipment  is  up-to-date 

•  availability  of  quality  software 

•  availability  of  teacher  training  materials. 

What  is  an  optimum  student/computer  ratio? 

In  the  classroom  situation  it  should  be  two 
students  to  one  computer  and  in  the  school 
setting  it  should  be  twelve  students  to  one 
computer . 

What  lessons  should  other  school  systems  learn 
from  the  experiences  of  your  system? 

The  Board  of  Education  mus^t  be  committed  to 
support  computer-related  activities. 

School  administrators  must  become  familiar 
with  the  capabilities  of  computers  in  education 
and  support  computer-related  activities. 

A  formal  computer  literacy  planning  committee 
should  be  established. 

Software  selection  and  development  committee 
should  be  established. 


607 


1,1,*  liili"*  i"«  i  c»" 


US  HOUSE  OF  REPRESENTATIVES 

COMMITTEE  ON  SCIENCE  AND  TECHNOLOGY 

SLIITt  212\  HAVHUHN  HQU&r  UfflCl  OUIlDlND 
WASHINGTON.  P  C  7(A\t 

October  IB,  I9B3 


Dr.  David  Mooro 

Director,   Computer  Education 

Momph Is  City  School s 

2597  Avery  Avenue 

Momphls,   TN  36112 

Dear  Dr .  Mooro : 

1   want  to  thank  you  for  your  participation   last  month  In 
our  hearing  on  Computors  and  Education.     Your  testimony  was 
extremely   Interesting,   and  your   thoughts  will  bo  useful    to  the 
Subcommlttoo  as  we  consldor  ways  to  address  the  probloms 
Identltlodatthehearlng. 

1   was  especially   lmpressod  by  the  of  forts  of   the  Momphls 
City  Schools  to   lntegrato  computers    Into  your  educational 
programs.      1   would  be   Intorestod   In  talking  with  you  and  Dr. 
Horrenton   In  more  dotal  1   about  your  efforts. 

As   1   montloned  at  the  hearing,   the  Subcommittee  has 
soveral  questions   that   time  did  not  permit  us  to  ask  you 
orally.     Consequently,    I  have  attached  written  questions  to 
this  lottor  to  which  wo  ask  you  to  respond.     We  would  be 
appreciative   If   you  could  answer  these  quostlons   In  writing 
within  30  days.     Your  written  responses  will   be   prlntod  as  part 
of   the  hearing  record. 

Additionally,   the   staff  of   the  Subcommittee  has  sent  to 
you  under  separate  cover  a  copy  of   your  testimony  at  the 
hoarlng.     Please  revlow   your  testimony  and  correct  any  errors 
or   Inaccuracies   In  grammer   In   It.     Please  do  not  make  any 
substantive  changes   In  your  testimony,   however;  the  Rules  of 
tho  Commltteo  on  Science  and  Technology  require  the  printing  of 
ossontlally  verbatim  transcripts  of  hearings. 

Thank  you  again  for  your  participation.  1  hope  to  soe  you 
somotlmo   In  Memphis. 

S | nee  re  I y 


Albert  Gore,  Jr. 
Chairman 
Subcommittee  on  Investigations 
and  Overs  I ght 


610 


608 


1.  One  problem  that  has  boon  cHod  Is  school  curricula  thai  aro 
not  doslgnod  to  take  advantage  of  tho  benefits  of  computers. 
How  significant  Is  this  problem? 

o     Wha1   should  bo  done  to  holp  develop  npproprlnto 
computer-based  coursos7 

2.  Concern  has  boon  expressed  thai  many  teachers  aro  not  1ra|nod 
to  utilize  computors. 

o    What  typos  of  teacher  training  programs  are   In  place 
In  your  system7 

o    What  rolo  should  tho   federal   government  play   In  this 
aroa7 

3.  Should  teachers  bo  required  to  bo  "computer   literate"  for 
cert  I f I  cat  I on7 

4.  Should  students  be  required  to  bo  "computer   literate"  to 
gr  ad  ua to7 

5.  Tho  National   Science  Foundation  recently  released  a  study 
which  found  that  a  gap    In  access  to  computors   In  schools  is 
beginning  to  appear  between  economically  advantaged  and 
disadvantaged  students.     Do  you  believe  that  this   Is  a 

ser I ous  pr ob I em7  f 

o     What  should  bo  done  to  combat  this  problom7 

o    What  Is  your  system  doing  to  address  this  quostlon7 

6.  How  do  you  react  to  the  criticism  made  by  tho  Carnegie 
Foundation  for  the  Advancement  of  Teaching  that  current 
efforts  to  place  computers   In  schools  typify  a  "by  now,  plan 

a        later"  approach7  " 

7.  What  Is  your  opinion  of  the  adequacy  of   available  educational 
software7 

o    What  should  bo  done  to  encourage  the  development  of  good 
sof  tware  7 

o    The  Carnegie  Foundation  report  proposed  the  creation  of 
a  National   Commission  on  Computer   Instruction  to  evaluate 
software,  and  one  of  our  other  witnesses  suggested  a 
public-private  Joint  effort,  modeled  on  tho  COMSAT 
legislation,  to  generate  quality  software  and  serve 
as  a  clearinghouse.     What  do  you  think  of  these  proposals7 

8.  What  problems,   If  any,  do  you  foresee  for  schools  In 
financing  comp uter  technology,  as  well   as  the  training  and 
support  programs   It  requlres7 

o    Should  the  federal   government  assist  states  and  local 
school   districts  In  financing  equipment  and  programs7 

9.  What  role  have  computer  manufacturing  companies  played  In 
training  teachers,  designing  curricula,  or  donating  equipment 
I n  your  system7 

10.  What  Is  your  opinion  of  the  so-called  "Apple  bill"  approach 
—  I.e.,    legislation  to  give  tax  breaks  to  compan I es  that 
donate  computer  equipment  to  schobls7 

11.  What  Is  an  optimum  student/computer  ratlo7 

12.  What  lessons  should  other  school   systems  learn  from  the 
experiences  of  your  system7 
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Memphis  City  Schools  .  2597AvoryAvonuo  •  Momphla.Tonnosaeo  30112  .  Phono  (901)  454-5200 


The  Honorable  Alitor L  (lore,  Jr. 
IJ.  S.  House  of  Representatives 
Committee  on  Science  ami  Technology 
Suite  2321  Knyburn  House  Office  Building 
Washington,  D.  C  20515 

Dear  Mr.  Gore; 

The  opportunity  to  testify  before  the  Subcommittee  was  a  most  interesting 
experience.  Hopefully  the  testimony  was  as  beneficial  to  those  receiving 
it  as  the  opportunity  to  render  it  was  to  those  testifying. 

Enclosed  are  responses  to  the  additional  questions  which  were  received 
from  your  office.    While  the  responses  are  not  lengthy,  we  have 
endeavored  to.  make  them  adequately  succinct. 

If  you  or  your  committee  have  further  questions  or  need  any  clarification 
of  the  materials  submitted,  we  welcome  the  opportunity  to  be  of  further 
assistance.  ,  The  next  time  you  are  in  Memphis,  please  give  me  a  call  in 
order  that  Jjnay  take  you  to  some  of  our  classrooms  to  see  first-hand 
our  computer  education  program  in  action. 


David  M.  Moore,  Ed.  D. 
Director 

Computer  Education 

DMM/ol 

Enclosure 


November  14,  1«JB3 


floply  jo  Tho  Otltoo  Of: 
David  M,  Mooro,  Director 
Division  ot  Computer  Education 
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iwHPUNHr.H  tn  mjpri.r.Mr.NTAi.  qiihhtionh 

M^MIMIIH  CITY  HCJIIOOI.H 

Thu  rnnml  acceptance  nl  iho  roncont,  of  mastery  hmrninu  ban  reshaped 
curriculum  formats  significantly,  The  concept  that  there  are  discrete, 
lilmilillabln  learning  objective*!  which  each  child  can  unci  nhould  manioc 
InrllilaloH  thu  development  ol  computer  delivery  ol  Instruction,  'Huj 
primary  problem  haa  to  thUi  poliU  boon  thu  Inflexibility  ol  tlio  scope  mul 
sequence  ol  learning  nb|ocl.lvn«  In  Instructional  «y«lnmn  dovolopud  by 
commercial  concerns.  Tho  addition,  deletion,  or  ad|UHtmont  ol  grade 
lovol  of  objectives  In  not  currently  provided  In  the  current  commorcln 
aystoma.  Local  autonomy  In  controlling  the  curriculum  la  negated,  Loral 
school  systems  either  muni  accept  the  scope  and  sequence  of  objectives 
sol  by  thu  commercial  developers  or  attempt  to  develop  tholr  own  system, 
Thu  situation  Is  similar  to  the  control  publishers  have  previously  exerted 
throuuh  publication  of  textbooks.  Tho  mastery  learning  approach  and 
thu  power  of  computer  Instructional  doll  very  systems  presents  tho 
possibility  of  local  option  and  control. 

limited  activities  In  the  area  of  teacher  training  have  been  Initiated  by 
Memphis  City  Schools.  Three  days  of  in-service  training  have  been 
provided  to  a  representative  from  each  elementary  or  junior  high  school. 
Huildlng  principals  have  also  been  provided  four  days  of  training.  Lach 
local  school  faculty  is  expected  to  utilize  the  representative  and  the 
principal  in  providing  further  training  to  tho  remainder  of  the  faculty. 
Films  and  video  cassette  materials  have  also  been  made  available  to  local 
schools  While  providing  minimal  training,  the  limited  efforts  have  been 
far  from  adequate.  A  brief  after  school  training  program  is  also  being 
made  available  this  fall,  but  more  extensive  training  is  needed,  In  order 
to  give  teachers  depth  of  knowledge  and  confidence  in  their  skills  and 
knowledge. 

Tederal  stipends  or  other  financial  incentives  to  return  to  institutions  of 
higher  education  for  further  training  would  be  one  approach.  Federally 
sponsored  summer  training  institutes  might  be  another  beneficial 
program. 


3-4. 


Both  teachers  and  students  need  to  be  "computer  literate"  if  a  definition 
of  that  term  can  be  established.  A  caution  needs  to  be  kept  in  mind  in 
defining  computer  literacy  relative  to  the  amount  of  programming  ability 
expected  An  expectation  of  extensive  programming  ability  would  be 
analogous  to  expecting  driver  education  students  to  be  able  to  rebuild  a 
transmission  and  over-haul  an  engine.  While  limiting  a  definition  of 
"computer  literacy"  might  be  prudent  on  the  one  hand,  expansion  of  the 
concept  to  "technology  literacy"  should  be  thoroughly  explored  (  A 
number  of  technological  advances  in  communications  and  related  fields 
hold  significant  implications  for  education  and  society  at  large. 

There  has  been  mention  in  some  quarters  of  a  grandfather  clause  to 
exempt  teachers  from  being  computer  literate.  Such  an  exemption  would 
be  a  dis-service  to  our  students.    A  more  practical  approach  would  be  to 
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nnl  a  iliMilliiiii  o|  ihi re  in  tivo  yoam  fur  loaduM'M  in  rnmplntu  Ihnir 
I  minimi  in  inmpiitor  lilorary . 

(>.  Tho  otpilty  iii  a^omm  Ihmuo  ih  duo  of  which  oducalnrn  nood  In  hn  mindlul. 
Whiht  thoro  will  always  In*  mnnti  Inrnjunlily  of  accomi,  nchoul  dlMtrictu  can 
minimi.'o  iho  nrnum  wip  hy  prnvldliK!  o<pilpmont,  matoriahi,  and  Irnlnud 
hMt'hnrii  in  adoijnalo  niimhorn  ihrnmihnui  tho  nrlum!  dlMtriot,  Mimiphlii 
(.'Ity  Mchonln  lum  lakon  alunltioant  «l«pn  in  Hint  dirntdlon  hy  not 
rotpihino  local  tirhonl  communitlnn  to  llnnrun  ihn  romputor  oilunillnn 
urogram.  It  in  dnuhliul  (hot  an  oifocllvo  method  oxhitn  for  provoutlnu 
local  nrhnnl  rnmiminlthm  from  nupphMmmllng  educational  proijramM  H  ihoy 
havn  I  hi'  moans  and  tho  dnnlro, 

h<  It  iw  noun  wild  Ihal,  "A  good  plan  today  hi  huttm*  limn  a  pnrfnct  plan 
tomorrow."  Planning  nhould  ho  a  koy  Ingredient  In  any  largo-scale 
undertaking,  Tho  development  and  Infusion  of  computer  technology  in 
our  society  and  in  our  cschic:atUniiit  system  Ih  not  a  Mingle  static  nvont, 
i-'omputor  ndnrallou  in  not  an  activity  lh.it  con  ho  planned  upon  lh« 
completion  of  a  given  event,  While  Ihoro  onrlalnly  has  bum  nouw  Hhuy 
now"  activity,  It.  would  ho  foollnh  to  forgo  implomontinu  «  computer 
education  program  whlln  .iwoitlng  tho  conclusion  of  technological 
development , 

7,  While  .1  portion  of  current  software  Is  marginal  at  boat,  thoro  Pan  hoon  n 
general  improvement  In  tho  quality  of  educational  software,  Software 
dovolopmont  has  cjonorally  been  slowor  than  hardware  development  and 
tho  continuing  rapid  pace  of  hardware  dovolopmont  has  tended  to  make 
hardware  obsolete  before  the  software  has  totally  been  developed.  The 
standardization  of  disk  formats,  operating  systems  and  other  facets  of 
the  computer  system  to  make  software  independent  of  hardware  would 
greatly  encourage  software  development  because  of  the  universality  of 
usage . 

As  mentioned  in  earlier  testimony  a  vlscious  circle  is  developing. 
Software  developers  prepare  their  software  for  the  computer  with  the 
greatest  number  of  units.  The  greater  base  of  software  helps  further 
scales  of  that  computer  which  prompt  even  more  software  development  for 
that  computer  and  even  more  subsequent  sales.  There  is  a  distinct 
possibility  that  twenty  years  from  now  education  will  be  using  the 
current  technology  because  newer  computers  will  not  have  the 
sales/software  support  to  be  a  viable  option  for  schools.  An  illustration 
would  be  the  development  a  superior  20mm  motion  picture  projector. 
Pew,  if  any,  film  companies  would  produce  films  for  the  20mm  projector 
because  of  the  small  market  compared  to  the  significant  current  market 
for  Uimm  films.  Without  a  significant  number  of  films  becoming  available 
for  the  new  projector,  sales  would  be  minimal  and  eventually  the 
projector  would  be  removed  from  the  market. 

Joint  public-private  effort  at  software  development  may  well  help,  but 
not  to  the  extent  of  encouraging  private  development.  While  the  role 
and  functions  of  the  clearinghouse  were  not  specified ,  software 
evaluations  are  proliferating  faster  than  they  can  be  utilized. 
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tulm.il  .hMi-hiJi  w.iulil  uhvimmlv  httntilil  Hum  I'mlma  hn.uiri.il  .iradn  ,  u  • 
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'nupmrnl   wnhmil  ,  wair  and  imlmM  .Ijmi1h.pi  who  mm. IiIimj  V    ;  .mm 

„iii..ii\v   iiiiiiH^'r.  .mil  nuhmiiy  -  iumiIhm;  nl  \v Urn  havn  dill  V 

«>nn.,  ir.».-h.Mh  v,iV  .hi i ■  iyv       ... ..^!!HT.  , ...  ^  i 


i,..,,!,!.,-.,  h.  may  111  UM.bimi  .nier  tiavimi  nn-nivml  mmpuler  li-.iluimi. 


,,  ,     ||U  („m)uMl1  m.inMl.nUHviM  Ii.ivm  pUyiM  a  rnl.iUvnly  inliinr  i  i« 

,„    ihc    M  phiM    i  M v    MfluHilM    roiHimliT    nlihMllon    pnuiram,     Whi  r 

iM.inul.ii  ivireri  h.ivn  provided  mime  indnlmi  llirnuuh  llin  m'lmnl  mnlrti  i , 
I!!  1     ,   in  1  him  h'en  Prided  hy  our  own  personnel.    A  im.wli..r  « 

it-.nhnr.i    has  »kim    .nlv.ml.ui"    "I    <me    rtim|i.my,;i   »  »'r  />»    '  1 

IHfiiHMiiimmi  M.ilninu  lur  learners  .mil  limn  i>nnlrtlml«i|  liulirnrlly  n>  the 
t-niiipuler  fdui'iillon  piiHH'.nn, 

,     .,.|l|lM|1.iill,l.  ih^muuMil  ol  Ciluniliuu  h.m  played  a  more  »Kl»IUrji»< 
m   lhi«  development  ol   curricula   Hum  ihe  prlv.itu  nerlor  le 
seUnlh  and  i-mtit  urade  CumpHlnr  "kills  Nexl  program  developed  I  y 

ivnni,i!        DMi'.ilmrnl    ol    I'.ducallon    has   sal    Ihe    dlreclion  lor 

ciirrirulutu   .mil   Identified    ihe   curriculum   strands   or   lopics  ol  the 
curriculum. 

The  approach  ol  qrautirul  Ux  breaks  to  companies  for  the  donation  ol 
l  f  L  er  I  ha.  scv,  ral  arras  lor  concern.  The  amount  ol  cqulp.n.nl  may 
n  V  n  llr  .nlly  conLrllmlo  to  a  iichool  district's  neoc  Is  and  could  wall  be 
nan  lc  .  rirl.il  to  the  rorpon.llon  than  to  the  school  district.  'I  here  .iIbd 
Is  A  concern  relative  to  lh«  appropriateness  of  the  typo  or  brnnd  of 
equipment  being  donated. 

U  (,  school  districl  h<is  elected  lo  ulillw  one  computer  and  has  software 
;?  md   repair   parts   mul  ;  service    for   that  computer,    the  donation  of  a 
ff.rent  computer  which  would  require  different  software  which  may  be 
more    curtly    to   the   s/:hool   district    than   the  value  of   the  equipment 
donated .  I 

The  donation  of  a  ver/y  limited  computer  system  which  would  have  to  be 
upgraded  by  the  di.f Vict  in  order  to  be  appropriately  utilized  would 
create  another  burden/. 

The  stipulation  that  equipment  will  be  donated  only  If  ^"ch»™  ^"'Y"  ■ 
training  from  the  ma  mfacturcr  may  be  a  way  of  Introducing  teache  s  to 
the  equipment  and  influencing  them  to  buy  that  computer  for  themselves. 

for  computer  literacy  classes  one  computer  for  every  three  or  four 
•h  UlroT  is  sufficiorft  Beqinnin.j  proyramminq  classes  should  have  one 
computer  for  every  three  students,  while  advanced  classes  need  one 
computer  for  each  two  students. 

As  has  been  the  experience  in  many  other  districts  there  can  neve,  be 
enouqh  plannlnq .  f  The  planning  must  include  curriculum  pooplc, 
instructional  materials  people,  staff  development  people.,  mamtenance 
people,  and  other  related  professionals. 

(-nrft  dweloprndnLtcaining  musl  he  Q  iBE  Priority,.  In-depth, 

comp^TetX?  tXing  Is  essential  and  not  something  that  can  BTaonT 
quickly . 

Software  and  repair  support  are  also  essential  factors  to  be  given  top 
consideration. 
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Onnr  Senator  Gordon  i  i 

I  wont. to  thank  you  lor  your  participation  laal  month  In 
our  hearing  on  Computer*  and  Education*    Your  testimony  was 
imtrnmely  Interest  I  ng »  ond  your  thoughto  »u  useful   to  |he 

SuUconimH  tou  as  wo  qnnsNur  ways  ta  address  the  protilums 
|  iiont  I  Mud  a  t   the  hear  I  ng. 

An  I  inuntlonod  ot  tho  hoarlng,  tho  Subcommittee  has 
iiuvural  quustlons   that   tlmo  (I  I  d  not  permit  u*  to  ask  you 
orally.    Consequently,   I  have  attached  written  quostlons  to 
tht'j  lottor*  to  which  wo  ask  you  to  rospond,     Wo  woufd  bo 
appreciative  If  you  could  answer  thoao  questions   In  writing 
within  30  days,     Your  wrltton  roaponsos  wltl  bo  prlntod  as  part 
of   tho  hearing  record* 

Additionally,  tho  staff  of  tho  Subcomml ttoe  has  sont  to 
you  undor  soparate  cover  a  copy  of  your   testimony  at  tho 
hearing.     Pleaso  review  your  testimony  and  correct  any  .errors 
or   Inaccuracies  ln*grommor   In   It.     Ploa»o  do  not  moko  any, 
substonttvo  changes  In  your  tostlmony,  howeveri  tho  Rules  of 
t*ho  Commlttoe  on  Science  and  Technology  require  the  printing  of 
essentially  verbatim  transcripts  of  hearings, 

Thank  you  again  for  your  participation, 


S  I  ncere I y  » 


Al bort  Gore,  Jr  ,  / 
Cha I rman 

Subcommittee  on  Investigations 


and  Oversight 


AGiOtk 
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1.  One  problem,  that  has  been  cited  Is  school  curricula  +nt;a+  are 
not  designed  to  take  advantage  of  the  benefits  of  compters. 
How  significant  4s  this  problem? 

o    What  shou.*d  be  done  to  help  develop  appropriate 
computer-based  courses  7 

2.  Concern  has  been   expressed  that  many  teachers  are  not  trained 
tu  utl I Ize  computers. 

o     What  types"  of   teacher   training  programs  are   In  place 
1  n  your  system? 

o     What  role  should  the   federal    government  play   In  this 
,  area? 

3.  Should  teachers  be  required  to  be  "computer   literate"  for 
Certification?  - 

4.  Should  students  be  required  to  be  "-computer   literate"  to 
graduate? 

5.  The  h/atlonal    Science  Foundation  recently  released  a  study' 
which  found  that   a  gap   In  access  to  computers   In  schools  Is 
beginning  to  appear  between  economically  advantaged  and 
disadvantaged  students.     Do  you   believe  that  this   Is  a 

ser  lous  prob I  em  7 

o    What  should  be  done  to  combat  this  problem? 

o     What   Is  your  system-doing  to  address  this  question? 

6.  How  do  you  react  to  the  criticism  made*,by  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching  that  current 
efforts  to  place  computers   In  schools  typify  a  "by  now,  plan 
later"  approach? 

7 .  What  Is  your  opinion  of  the  adequacy  of  available  educational 
software?  > 

o     What  should  be   done  to  encourage  the  development  of  good 

o    TheNlarnegle  Foundation  report  proposed  the  creation  of 
a  NatTboal   Commission  on  Computer   Instruction  to  evaluate 
software^  ^nd  one  of   our  other  witnesses  suggested  a 
public-private  Joint  effort,   modeled  on  the  COMSAT 
legislation,   to  generate  quality  software  and  serve 
as  a  clearinghouse.     What  do  you  think  of  these  proposals? 

8.  What  problems,    If  any,  do  you  foresee  for  schools  In 
financing  computer  technology,  as  well   as  the  training  and 
support  programs   It  requires? 

o    Should  the  federat  gover nment  assist  states  and  local 
school   districts   In  financing  equipment  and  programs?  ■ 

9.  What  role  have  computer  manufacturing  companies  played  In 
training  teachers,  designing  curricula,   or  donating  equipment 
In  your  system? 

'10.     What   Is  your  opinion  of   the  so-called  "Apple  bill"  approach 
I.e.,   legislation  to  give  tax  breaks  to  companies  that 
donate  computer  equipment  to  schools? 

11.  What   Is  an  optimum  student/computer  ratio? 

12.  What  lessons  should  other  school   systems   learn  from  the 
experiences  °*_y°urt  ?ys  +  e/n* 
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OFFICE  OF  THE  PRESIDENT  PRO  TEMPORE 


November  30,  198  3 
Mr-  Steve  Owens 

Subcommittee  on  Investigations 

and  Oversight 
Committee  on  Science  and  Technology 
Suite  2321  Rayburn  Office  B^g. 
Washington,  D.  C6  20515 

Dear  Mr.  Owens: 

Please  find  the  attached  ans^rs  t<?  t:ne  additional 
questions  from  the  September  heari^  ofl  Computers 
and  Education. 

I  regret  the  belated  respond  to  t^e  questionnaire? 
however,  travel  and  committed  meetings  have  pre- 
cluded a  more  prompt  responSe» 

Sincerely, 


Enclosure 


, JDG/ja 
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Answers   to  Additional  Questions 

1.     This  is  a  significant  problem  where  computer  use  in  a 
diven  discipline  is  a  major  qoal.     Development  of  appropriate 
computer-based     could  be  accomplished  by  providing  grant  money 
for  that  purpose  to  scholars  in  the  respective  disciplines. 
X  suspect  a  conduit  for  those  funds  might  exist  through  the 
national  secondary  school  organizations,  such  as  the  National 
Council  of  Teachers  of  English  or  the  Mathematics  Association. 

2>     AS  mentioned  in  my  written  testimony,     Florida  has  a  modest 
training  program  at  the  state  level  and  several  local  in-service 
institutes       The  federal  role  in  this  area  should  be  limited  to 
fiscal  support,  which,  as  I  also  mentioned  in  my  testimony, 
Should  go  to  the  state  education  agency. 

3     &  4.     Looking  toward  the  21st  century,  my  answer  would  be 
that  "yes  "  both  our  teachers  and  graduates  should  be  computer 
literate.'  The  problem  I  foresee  with  that  is  whether  we  can 
arrive  at  a  common  definition  of  "computer  literacy. 


5       The  computer  access  gap  reported  by  the  NSF  has  not,  in 
my  opinion,   reached  a  level  of  "serious,"  a3  yet,  but  it  is  a 
Problem.     The  commonality  of    home  computers  will  put  economical! 


limits Te^t  ce  tera  to  economically  advantaged  students  , 
who  are  invariably  perceived  as  the  most  advanced  students. 

t^his  situation  could  possibly  be  remedied    by  funding  through 
Title  I  or  a  similar  program.     Florida  is  currently  doing  nothing 
to  address  this  problem. 

6  X.  believe  the  Carnegie  Foundation's  criticism  is  a  correct 
Observation,  the  result  of  which  will  be  a  surplus  of  obsolete 
hardware. 

7  Other  than  the  facts  that  current  educational  software  is 
limited  and  expensive,   I  have  no  opinion  about  its  adequacy. 
As  X  suggested  in  my  answer  to  Question  1,  we  should  encourage 
development  of  software     through  recognized  academic  organizations. 

8  for  the  average  citizen,  I  think  the  word  "computer"  conjures 
Uo  an  Lace  of  a  technology  so  complex  that  few  can  understand  or 
Use!     Convincing  the  public,  who  is  the  financier  vis-a-vis 
taxes,  ?hat  computer  technology  is  a  vital  and  universal  of 
daily  life  will  be  a  major  problem. 

The  federal  government  should  assist  in  financing  equipment  and 
programs  through  the  respective  states"  educational  agencies. 
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9.  Private  enterprise's  participation  in  computer  programs 
has  been  limited  to  ci  local  basis,  ovd  because  of  that,  I 
have  no  real  way  ot     determining  a  level  of  assistance.     I  am 
aware  of  some  cases  Vhere  donated  computer  equipment  is  sitting 
idle  because  of  the  Expenses  involved  in  retrofitting  facilities 
or  the  cost  of  softw^re. 

10.  I  am  very  cautious  about  legislation  such  as  the  "Apple 
Bill,"     because  "1  am  leery  about  the  potential  in  creating  an 
advertent  or  inadvertent  monopoly.     I  would  not  want  our  schools 
to  receive  computer  equipment  from  one  specific  manufacturer 
whose  product  dictated  exclusive  use  of  its  software.     This  can 
be  avoided  through  legislation  that  stipulates   that  equipment 
donated  for  tax  purposes    must  have  the  capability  for  inter- 
changeable software- 

11.  The  emphasis  ori  learning  computer  technology  is  going  to 
determine  an  optimum  student/computer  ratio.  In  most  Florida 
high  schools  in  tneir  programs  for  writing,  the  teacher/pupil 
ratio  is  1*20.  This  has  only  come  about  because  of  incentive 
funding  from  state  soUrces.  Current  state  resources  would 
preclude  us  from  doing  Anything  near  that  ratio  without  substantial 
federal  funding. 

12.  The  single  most  important  lesson  to  be  learned  from  Florida's 
experience  is  that  centr alization  of  your  purchasing  power  at 

the  state  level  can  save  local  districts  significant  amounts 
of  money. 


Submitted 

11/30/83 

Jack  D.  Gordon 
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